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(54) PLATE FOR DIRECT THERMAL LiTHOG«APHY AND PROCESS FOR PRODUCING THE 
SAME 

(57) A lithoprinting plate coinprising a sifsport and a 
recording layer which comprises a polyvalent metal ion 
and a hydroptiilie binder polymer having a Lewis base 
portion containing nitrogea oxygen or sulfur and which 
has an oleophilic image area and a hydrophilic non- 
Image area wtiich are printed in a thermal mode, 
wherein the hydrophilic binder polymer in the 
hydrophilic non-image area is tlvee-dimensionally 
CTOss-linitad by the interaction between the polyvalent 
metal ion and the Lewis base portioa 
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I'trect. heat-sensitive, lithoprinting, original plate for offset printing, a litho- 
me and a heat-sensitive, lithoprinting material. 



routers, various processes fiDr producing lithographic plates have been pro- 
I'l. From the aspect of practical use. a process has (seen generally carried 
negative f im from a block copy and printing out the film on a lithoprinting. 
--'-tD-plate (OTP) type lithographic material has been developed in which 
? image infonnation edited and prepared directly on a plate material by 
i image information is edted and prepared by an electrophotographic plate 
t»-making from a tjlock copy without going through a positive or negative 
DTP (desktop publishment) without converting the information to a visual 
,ic material makes it possible to rationalize and shorten the plate-making 

i greatly expected that it will find use in the f ieUs of newspaper production 
lerctal printing in which the prepress step has been digitized, and the like. 
: been known which are of the photosensitive type, heat-sensitive type and 
iQ electrical energy. 

:A08er)8ftive type or a type in which plate-making is effected with electric 
red to the conventional PS plates, and the productioi apparatus therefor 
se plate materials and the plate-malang process using the same have not 
jie problem of disposing of developers as wastes. 
I'ials have been developed for light printing uses inducfing in-house print- 
like disclose plate materials in which a heat-meltable resin and a thenno- 
yer provkied on a support is melted by thermal printing to change the 
U.S.R 4.034.183 and U.S.R 4.063.949 disclose plate materials In which a 
irradiated with a laser to remove the hydrophilic (^oup. thereby converting 
materials have problems in that the heat-meltable material present on the 
he non-image area, the plate wear is insufficient, and the freedom of plate 

adose a plate material wherein a heat-sensitive recording layer consisting 
^1 and a bonding resin is provided on a support and the heated portion is 
- materials are not satisfactory in plate wear because the image formed 
material is fragile. On the other than, JP-A-62-1 64.596 and JP-A-62- 
e in which a recordng layer consisting of an active hydrogen-containing 
-ovKled on a support having a hydrophilic surface and a process for pro- 

ii requires a developing step for removing ttie non-printing portion after 

>printing materials is a direct drawing type lithoprinting material on which 
ydrophilk: layer by an external means such as Inkjet, a toner transalption 
aterial for forming a toner-accepting layer by thermal printing which mate- 
vactive. heat-meltable material. However, this plate material can be used 
^ or the BkB is fixed on tiie toner-accepting layer formed, and not such that 

, heat-sensitive, fithoprinting material is poor in plate wear or oleophilidty. 
^ig and ttie like. Furthermore, some plate materials require a developing 

-07-01 .850 descrbe plate materials in tfie form of reactive nicrocapsuies, 
M which are dispersed in a three-dlmensionaOy aoss-finked hydropfiilic 
as in that since they are direct plate materials of thermal mode and near 
:> be apptied, they can be handled In an ordinary room and the plate-mak- 
development is unnecessary. Mow^er. these plate materials have draw- 
thousands of copies are printed, the plate wear of image area and rxm- 
oUble bond is utilized as a means for strengtfiening the hydrophDic layer, 
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the amount of double bond-containing groups which are oleophilic must be increased in the hydrophilic layer for 
strengthening and it is difficult to maintain an adequate balance between the strengthening of the hydropNIic layer and 
the development of non-imaging property. 

[001 0] As mentioned above, the prior art has a problem in respect of practice n a commercial level with reganl to 
5 plate perfomfiance, plate-maMng apparatus, plate-making worlcability or the cost of plate material, plate-making or 
apparatus. In addition, it has a problem in that the direct Irthographic plate which does nxA require development and 
which utilizes reactive miaocapsules and a hydrophilic binder polymer is also low in plate wear in the image areas and 
the non^mage areas in the case of printing large numbers of copies and it Is difficult to maintain an adequate balance 
in designing the plate constaiction. 
10 (001 1 ] This invention aims at solving the above-mentk)ned problems of the prior cSrect type offset plate materials. That 
is to say. an object of this invention is to provide a lithoprinting, original plate at a low price from which a lithoprinting 
plate having a high plate wear and a high dmension accuracy is obtained and a contaminant-free printed matter having 
a clear image is obtained. Furthermore, rt is another object of this lnventk)n to provide a lithoprinting, original plate 
which does not require a developing step whuh in turn requires disposal of developer wastes or the like and can be sub- 
IS jected to plate-making without using special-purpose, large-scale and expensive plate-making apparatus and to provide 
a plate-making process. 

DISCLOSURE OF INVEMTION 

20 [001 2] The present inventors have diligently made research for obtaining a lithoprinting, original plate from which a 
lithoprinting plate having a high plate wear and a high dimensional accuracy is obtained and a contaminant-free printed 
matter having a dear image is obtained. As a result they have found that a lithoprinting, original plate extremely excel- 
lent in the above-mentioned performance can be obtained by three-dimenstonally cross-linking a hydrophilic binder pol- 
ymer utffizing the interaction between a polyvalent metal ion and the Lewis base portion containing nitrogen, oxygen or 

25 skOhM present in the hydrophilic binder polymer, whereby this invention has been accomplished. 
[001 3] The present invention is described as fbllows: 

(1) A lithoprinting plate comprising a support and a recording layer whk:h comprises a polyvalent metal ion and a 
hy±ophiGc binder polymer having a Lewis base portion containing nitrogen, oxygen or sulfur and which has an de- 

30 ophflic image area and a hydrophilic non-image area which are printed in thermal nKxIe, wherein the hydropNIic 
binder polymer In the hydrophilic non-image area is three-dimenstonaDy cross-linked by the interaction between the 
polyvalent metal ion and the Lewis base portion. 

(2) A process for producing the lithoprinting plate according to (1) above, which comprises subjectff>g to printing in 
thermal mode a heat-sensitive, lithoprinting, original plate which comprises a s^^port and a hydrophilic layer com- 
as prising fine particles wtiich are converted to image area by heat and a hydrophific binder polymer containing a poly- 
valent metal ion and having a Lewis base portion containing nitrogen, oxygen or sulfur, wherein the above 
hydrophffic binder polymer is three-dmensionally cross-linked by the interaction between the polyvalent ion and the 
Lewis base portion, to form an oleophilic image area in the hydrophilic layer. 

(3) A heat-sensitivB. lithoprinting, original plate which comprises a support and a hydrophBic layer comprising fine 
40 particles which are converted to an cage area by heat and a hydrophilic binder polymer containing a polyvEdent 

metal ion and having a Lewis base portion containing nitrogen, cxygen or sulfur, wherein the above hydropNIic 
binder polymer is three-cfimensionally cross-linked by the interaction between the above polyvalent nietal ion and 
the above Lewis base portion. The above heat-sensitive, lithoprinting, original plate can be used In the productkm 
of the lithoprinting plate aooonSng to (2) above. 

46 (4) The heat-sensitivei fthoprintnig, original plate according to (3) above, wherein the hydrcphaic binder polymer 
has a functtonal group which chemically bonds with the fine particle component and the fine particle component 
has a functional group which chemicaly bonds with the above hydrophific binder polymer. 
(5) The heat-sensHive, lithoprinting, original plate acconSng to (3) or (4) above, wherein the fine particles are of a 
mlaoencapsulatBd deophOic material. 

so (6) The heat-sensitive. Cthoprintfng. original plate according to (3). (4) or (5) above, which has a hydrophilic polymer 
thin film layer on the surface of the hydrophilic layer. 

(7) The heat-sensitive, lithoprinting. oricM pla^e according to (3). (4). (5) or (6) above, wherein the polyvalent 
metal ion is at least one member selected from the groi4> consisting of magnesium nn, ahiminum ion. calcium k>n. 
titanium ion, ferrous ion, cobalt ion. copper ion, strontium ion. zirconium ion, stannous ion. stannic ion and lead ion. 
55 (8) The heat-sensitive, lithoprinting original plate accortSng to (3). (4). (5). (6) or (7) above, in which the Lewis base 
portion containing nitrogen, oxygen or sulfur is at least one member selected from the group consisting of amino 
group, monoalkylamino group, dialkyianino group, trialkylamino group, isoureido group, isotNoureido group, imida- 
zolyl groups imino group, ureido groyp. epnmino group, ureylene group, xamoyi group, oxalo grot^i. oxaloaceto 
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group, carbazoyi group, carbazoiyl group, carbamoyl group, carboxyl group, carboxylato group, caiboimido group, 
carbonohydrazido group, quinolyl group, guanidino grotp. sulfamoyl groip, sulfinamoyi group, sutfbafnino group, 
semicarbazido group, semicarbazono group, thioureido group, thiocarbamoyl group, triazano group, triazeno 
group, hydraztno group, hydrazo group, hydnazono group, hydroxyamino groupi hydroxyimino group, nitrogen-con- 
5 taining heterocyclic ring, fbrmamido group, formimidoyl group. 3-morpholinyl group and moipholino group. 

(9) The heat-sensitive, lithoprinting, original plate according to (3). (4), (5), (6), (7) or (8) above, wherein the 
hydrophiHc binder polymer is at least one member selected from the group consisting of a polymer which is com- 
posed of caft)on-cajtx)n bonds or composed of caitwn atoms or carbon-caibon bonds connected with at least one 
hetero atom selected from the group consisting of oxygen, nitrogen, sulfu and phosphorus and which has in its poi- 

w ymer structure a l^s base portion containing nitrogen, oxygen or sulfur which can interact or has interacted with 
the polyvalent metal ion; and this l.ewis base portion-containing polymer which further contains in its polynrter struc- 
ture at least one hydrophiRc, functional group selected from the group consisting of phosphoric add group, suHbnic 
acid group or their salts, hydroxyl group and polyoxyethylene group. 

(10) The heat-sensitive, lithc^rinting. original plate according to (6). (7). (8) or (9) above, wherein the polymer used 
IS in the hydropNIic polymer thin film layer is at least one member selected from the groi^} cor^sting of a polymer 

which is composed of cartxxi atoms or ca]rt>on-cartx>n bonds connected with at least one hetero atom selected 
from the group consisting of oxygen, nitrogen, sulfur and phosphor; a polymer wfiich is composed of carbon-caitxsn 
bonds or composed of carbon atoms or cartxxi-caibon bonds connected with at least one hetero atom selected 
from the group consisting of oxygen, nitrogen, sulfur and phosphor and which contains in its structure at least one 

20 hydrophlGc. functional group selected from the group consisting of phosphoric add group, sulfonic add group or 
their salts, hydroxyl group and polyoxyethylene groip; a polymer which is composed of caitx)n-cartx)n bonds or 
composed of cartxai atoms or carbon-cartxDn bonds connected with at least one hetero atom selected from the 
group consisting of oxygen, nitrogen, sulfur and phosphor and which has in its structure a ijewis base portion con- 
taining nitrogen, oxygoi or sulfur: and this Lewis base portion-containing polymer wNch further contains in its 

25 structure at least one hydrophtlic. functional groip selected from the group consisting of phosphoric add group, sul- 
fonic add grotp or their salts, hydroxy! groip and polyoxyethylene group. 

(11) The heat-sensitive, lithoprinting, original plate according to (3), (4), (5). (6), (7). (8). (9) or (10) above, wherein 
the hycfrophiDc binder polymer is a polymer synthesized using monomers comprising at least one member selected 
from the group consisting of (m6th)acry1ic acid, itaconic add and their alkali metal or amine salts, (m6th)acryla- 

30 mide. N-monomelhylol(meth)acrylamide, NHjimethylol(meth)aaylamide. allylamine and their nrineral acid salts, 
and the polyvalent m^ ion is at least one member selected from ttie group consisting of fanrous ion, zirconium ion 
and stannic ion. 

(11-1) The heat-sensitive, lithoprinting, original plate according to (11) above, wherein the hydrophilic binder 
as polymer is a polymer synthesized using further at least one member selected from the group consisting of 

vinylsulfonic acid, 2-acrylamido-2-m6thy^opanesulfonic acid, their aOcali metal or amine salts. 2-silfbethy1 
methacrylate, polyoxyethylene glyod mono(m6th)acrylate and acid phosphoxypolyoxyethytene glycol 
mono(meth)aGrytata 

40 (12) The heat-sensitive, fithoprinting. original plate according to (6), (7), (8). (9). (1 0) or (1 1 ) above, wherein the pol- 
ymer used in the hydrophtlic pdymer thin film layer is a polymer synthesized using at least one member selected 
from the group consisting of (meth)acrylic acid, itaconic add and their aHcali metal or amine salts. (nf)eth)acryla- 
mide. N-monomethylol(meth)acrylaniide, N-dimethylol(me4h)acrylainide. allylamine and their mineral acid salts, 
vinylsulfonic add. 2nacrylamido-2-methytpropane8utfonic add and their altati metal or amine sails. 2-6ulfbettiyl 

48 methacrylate. polyoxyethylene glycol nntono(meth)acrylate and add phosphoxypoiyQxyelhylene glycol 
mono(meth)acrylata 

(13) A process for produdng the Bthoprinting plate according to (1) above virhich comprises subjecting to printing in 
thermal mode, a heat-sensitive, littioprinting material oonprising a sipport and a hydrophiGc layer containing fine 
partides which are converted to an image area by heat and an uncross-linked binder pdymer having a Lewis base 

so portion containing nitrogen, oxygen or sulfur to form an deophilic image area; thereafter three-dimensionally cross- 
linking the hydrcphilic binder polymer in tiie non-tmage area by the interaction between the multivalent metal ion 
fed from the exterior and the Lewis base portion. 

(14) A heat-sensitive, lithoprinting material which comprises a support and a hydrophilic layer containing a 
hydrophific binder polymer and fine partides which are converted to an image area by heat, wherein ttie hydrophilic 

55 binder polymer is an uncross-linked. hydrophilic binder polymer having a Lewis base portion containing nitrogen, 
oxygen or sulfur. The at>ove heat-sensitive, lithoprinting material can be used in the production of a lithoprinting 
plate according to (13) above. 

(15) The heat-sensitive, lithoprinting material accorcfing to (14) above, wherein the hydrophilic binder polymer has 
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a functional group which chemically bonds with the fine partide component and the fine partid component has a 
functional group which chemically bonds with the above hydrophilic binder polymer. 

(16) The heat-sensitive lithoprinting material according to (14) or (IS) above, wherein the fine particles are of micro- 
encapsulated oleophilic materials. 

5 

(16-1) The heat-sensitive, lithoprinting nuterial according to (14). (15) or (16) above, wherein the hydrophilic 
layer has a hydrophilic polymer thin film layer on its surface. 

(17) The heat-sensitive, lithoprinting material according to (14). (15) or (16) above, wherein the Lewis t>ase portion 
10 containing nitrogen, oxygen or sulfur \s at least one member selected from ttie group consistirig of anrsno groii^. 

monoalkylamino group, dialkylamino group, trialkylamino group, isoureido groups isothioureido group, imidazolyl 
group, imino group, urekJo group, eptimirx) group^ ureylene groif), axamoyl groups oxalo group, oxaloaceto group, 
caitsazoyi group, carisazolyl group, cart)amoyl group, carboxyt group, carboxylato group. cartx)imidoyl group, car- 
bonohydrazido groif). quinolyl group, guanidino group. suKamoyl groi43. sutfinamoyi group, sultoamino ^oup. sem- 
IS icarfoazldo group, semicartiazono group, thioureido group, thiocarbamoyi group, triazano group, triazeno group, 
hydrazine groip. hydrazono group, hydroxyamino group, hydroxyimino group, nitrogen-containing, heterocyclic 
ring, formamido groip, formimidoyi group 3-morpholinyl group and morphdino group. 

(18) The heat-sensitive, lithoprinting material acconfing to (14). (15), (16) or (17) above, wherein the hydrophilic 
binder polymer is at least one member selected from the groi|) consisting of a polymer vvhich is composed of car- 

20 bon-cartx>n bonds or composed of cart>on atoms or cartxm-cartwn bonds connected with at least one hetero atom 
selected from the ^oup consisting of oxygen, nitrogen, sulfur and phosphor and which has, in its polymer structure, 
a l-ewis base portion containing nrt'ogen. oxygen or sulfur which portion can interact or has interacted with the 
polyvalent metal ion; and this Lewis base portion-containing polymer which further contains in its polymer structure 
at least one hydrophilic functional group selected from ttie group consisting of phosphoric add group, sulfonic acid 

25 group or ttieir salts, hydroxyl group and polyoxyethytene. 

(19) The heat-sensitive, lithoprinting material according to (14). (15). (16), (17) or (18) above, wherein the pdymer 
used in the hydrophilic polymer thin film layer is at least one member selected from the group consisting of a poly- 
mer wNch is composed of castoon atoms or carbon-cart)on bonds connected witii at least one hetero atom selected 
from the group consisting of oxygen, nitrogen, sulfur and phosphor; a polymer which is composed of caftx)n-carbon 

30 bonds or composed of carbon atoms or carbon-cartx)n bonds connected with at least one hetero atom selected 
from the group consisting oxygen, nitrogen, suifur and phosphor and which has. in its structure, at least one 
hydrophilic. functional group selected from the group consisting of phosphoric add group, sulfonic add group or 
their salts, hydroxyl gtoup and polyoxyethylene groif); a polymer which is composed of carbon-caibon bonds a 
composed of caxbon atoms or caibon-cartx>n bonds connected with at least one hetero atom selected from the 

35 group consisting of oxygen, nitrogen. suXhw and phosphor and wNch has. in Hs structure, a Lewis base portion con- 
taining nitrogen, oxygen or sulfur; and this Lewis base portion-containing polymer which has, in its structure, at 
least one hydrophilic, functional group selected from the group consisting of phosphoric acid group, sulfonic acid 
group or ttieir salts, hydroxyl group and polyoxyethylene group 

(20) The heat-sendtive, lithoprinting material according to (14). (15). (16). (17). (18) or (19) above, wherein the 
40 hydrophOic binder pdymer is a polymer synthesized udng monomers comprising at least one member selected 

from the group consisting of (melhjacrylic add, Haconic add and their alkali metal or amine salts, (meth)acryla- 
mide, NHnonomethyld(nieth)acrylamide, N-dlmethy1d(melh)acrylamide and aOylamlne and its mineral add salts. 

(20-1) The heat-sensitive, lithoprinting material according to (20) above, wherein the hydrophiGc binder pdy- 
45 mer is a polymer synthedzed by further using at least one member sdeded from the groxjp consisting of vinyl- 

suHonic add, 2-acrylamido-2-methylpropanesuHonic add, their alkali metal or amine salts. 2-sulfbethyl 
methacrylate, potyoxyethylene gl^l mono(nnelh)acrylale and add phosphaxypolyoxyettiylene glycol 
mono(math)acrylata 

so (21) The heat-sensitive, lithoprinting material according to (17), (18), (19) or (20) above, wherein tiie polymer used 
in the hydropNIic pdymer thin fSm layer is a pdymer synthesized using at least one mmrbef selected from the 
group consisting of (meth)acrylic add. itaconic add and their alkali metal or amine salts, (meth)acrylanvde. N-mon- 
omethyld(meth)aaytamide. N*dimelhyld(meth)acrylamida, allylamine and its mineral add salts, vinylsulfonic acid. 
2-acrylamido-2-mettiylpropanesulfbnic add and their alkali metal or amine salts, 2-sulf68lhyl methacrylate, polyox- 

55 yethylene glycol niono(me1h)acrytate and add phosphoxypolyoxyethylene glycol nfV)no(meth)acrylate. 
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MODE FOR CARRYING OUT THE INVENTION 

[0014] In the lithoprinting plate produced from the heat-sensitive, original, lithoprinting ptate of this inventioa the 
hydrophilic layer oonprising a hydrophilic binder polymer three-dimensionally cross-linked by the interaction between 

5 the polyvalent metal ion and the Lewis base portion is ink-repeOent and constitutes the main component of the non- 
image area. Moreover, when a thin film layer composed of a hydrophilic polymer is provided on the surface of the 
hydrophilic layer, the layer inhibits the surface from accepting tinting-causing materials coming flying from the exterior 
and chemically traps the residual polyvalent metal ion-generating chemicals, whereby the tinting at the beginrong of 
printing can be greatly diminished In particular, when it is allowed to stand fcx a long period of time after the interaction 

10 between the polyvalent metal ion and the Lewis base in the hydrophilic binder polymer has been caused, it is preferable 
to provide the thin film layer. PracticaUy, taking into consideration the fact that in a large number of cases, the plate 
which has been allowed to stand for a certain time after drying is provMed, it is highly advantageous to provide the thin 
film layer. 

[0015] As the hydrophilic binder polymer having a three-dimensional, cross-linked structure, there are mentk)ned a 
IS polymer whk;h is composed of cartH}n-cartx)n bonds or composed of catbon atoms or caitxxi-carbon bonds connected 
with at least one hetero atom selected from the group consisting of oxygen, nitrogen, sulfur and phosphor, for example, 
a polymer of poly(meth]acrylate type, polyoxyaikytene type, pdyurethane type, epoxy ring-opening additkxi polymeri- 
zation type. poly(m6th)aayOc aM type, poly(m6th)aaylamkie type, polyester type, polyanide type, polyamine type, 
polyvinyl type, polysaccharide type or the likB or their composite type, and which has in its structure a Lewis base por- 
so tion containing nitrogen, oxygen or sulfur and has been three-dimenskxiaDy cross-linked by the interaction between the 
Lewis base portion and the polyvalent metal ion; and a polymer which is conrposed of caitoon atoms or cartxywcarbon 
bonds connected with at least one hetero atom selected from the group consisting of oxygen, nitrogen, sulfur and phos- 
phor, for example, a polymer of poly(meth)acrylate type, polyoxyaikylene type, polyure^ane type, epoxy ring-opening 
addition polymerization type. poly(meth)acrylic acid type. poly(meth)aaylanvde type, polyester type, polyamxie type. 
25 polyamine type, polyvinyl type, polysaccharkle type or the like or their composite type, and which contains in its struc- 
ture hydrophilic. functional groups, preferably at least one member selected from phosphoric ackJ group, sulfonic acid 
group or their salts, hydroxy! group and polyoxyethylene group, and has been reticulated by the interactton between the 
Lewis base portkvi and the polyvalent metal ion. 

[001 6] In this invention, the hydrophiGc binder polymer is preferably a hydrophiik: binder polymer which has. in addition 
30 to the Lewis base portion which has interacted with the polyvalent metal ion. a Lewis base portkxi which has not par- 
ticipated in the interaction and has repeatedly a segment having any one of hydroxyf group. suHbnic ackl groip and its 
alkali metal, alkaline earth metal or amine salt or having them in combination, and more preferably a hydrophilic binder 
polymer having further these hydrophific. functional groips andi a polyoxyethylene groip in a part of the main chain seg- 
ment because its hydrophilicity is high. Those having, in addHion thereto, a ur ethane or urea bond in the main chain or 
35 side chain of the hydrophilic binder polymer are particuiarty preferable t>ecause not only the hydrophilicity but also the 
plate wear of the non-image area is enhanced. 

[001 7] The three-dimensional, cross-linked structure due to the polyvalent metal ion of the hydrophilic binder polymer 
may be formed either before or after the printing and there can be used those in which the hydrophilic binder polymer 
has no three-dimensional, cross-finked structure due to. the polyvalent metal ion. However, from the viewpoint of pre- 
40 venting from scratching during handling, from the viewpoint that when printing is effected by a thermal head, the heat- 
melted, hydrophilic layer conrponents are prevented from adhering to the thermal head, arvl from the viewpoint of sim- 
plification of the steps after the printing, it is preferable that the formation of the three-dmensional. cross-linked struc- 
ture has been completed. 

[001 8] In this inventnn. the noncross-linkBd. hydrophilic binder polymer means a polymer which has no three-dimen- 
45 sional. cross-linked structu^e fbnned by the interaction between the polyvalent metal »n and the Lewis base portion 
and which is in the stage before the hydrophilic binder polymer is prepared. The above noncross-linked. hydrophilic 
bnxler polymer may have three^mensional. cross-linked structures formed tsy vanous three-d'ffnenskxial cross-finking 
methods as described hereinafter. In this invention, the term lieat-sensitive, lithoprinting materiaT means a plate which 
is in the stage before the heat-sensitive, fithoprinting, original plate is prepared and which does not have the three- 
so dimenstonal. cross-linked structure fonned by the interaction between the polyvalent metal ion and the Lewis base por- 
tk)n. 

[001 9] The proportkxi of the above-mentnned hydrophilic. functional group in the hydrophilic binder polymer may be 
adequately determined empirically by the method described betow for each sample depending ipon the kind of the 
above-mentioned main chain segment and the kind of the hydrophilic. functional group used. The hydrophilicity of the 
55 hydrophilic binder polymer of this invention is evaluated by forming on a support a heat-sensitive, lithoprinting, original 
plate, i.e.. heat-sensitive, lithoprinting material comprising a hydrophilic binder polymer or noncross-linkBd. hydrophilic 
binder polymer, subjecting the same to the preparatfon of a printing plate and print test according to the method 
desaibed in the Examples, and judging whether or not an ink has attached to a printing paper or determining the reflec- 
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tion density difference of ttie paper in the non-image area before and after the printing (for example, measuring by 
Reflection Densitometer OM400. manufactured by DAINIPPON SCREEN MFG. CO., LTD.) or alternatively by judging 
whether or not kerosene has attached to the sample by a method of measuring contact angle according to an oil-in- 
water method using water-kerosene (for example, measuring by Contact Angle Meter, Model CA-A. manufactured by 

5 Kyowa Surface Science). 

[0020] When the hydrophilidty is evaluated by the former method, the case where no ink contamination is recognized 
by visual observation is deemed to be good and the case where Ink contamination is recognized is deemed to be bad 
or the case where the reflection density difference in the non-image area before and after the printing is less than 0.01 
is deemed to be good and the case where it is at least 0.01 is deemed to be bad. When the hydrophilidty is evaluated 

10 by the latter method, it is necessary that the above contact angle be larger than about 150 degrees, prefefably not 
smaller than 160 degrees, for a printing plate for which a low density ink is used as in the newspaper printing. For a 
printing plate for which a high viscosity ink which is kneaded before use in printing, is used, it is necessary that the 
above contact angle be larger than about 1 35 degrees. 

[0021 ] As the polymer to be used in the hydrophflic polymer thin f Om layer provUed on the surface of the hydrophilic 

15 layer of this invention, the same Kind of polymer as in the hydrophilk; binder polymer can be used; however, no dimen- 
sional cross-linking with the polyvalent metal fon Is necessary, so that the Lewis base portfon containing nitrogen, oxy- 
gen or sulfur which is essential for the hydrophilic binder polymer is not essential. As the polymer to be used In the 
hydrophilic polymer thin film layer, there are mentioned a polymer composed of cart)on atoms or caft)on-cart}on bonds 
connected with at least one hetero atom selected from the group consisting of oxygen, nitrogen, sulfur and phosphor, 

20 for example, a polymer of poly(meth)acrytate type, polyoxyalkylene type, polyurethane type, epoxy ring-opening addi- 
tion polymerization type, poly(meth)acrylic ackj type, poly(meth)acrylamkie type, polyester type, polyamkje type, 
polyamine type, poly>^ type, polysaocharkle type or the like or their composite type; a polymer which is conposed of 
cart)on-cartx)n bonds or composed of caibon atoms or caibon-carbon bonds connected with at least one hetero atom 
selected from the group consisting of oxygen, nitrogen, sulfur and phosphor, for example, a polymer of poly(meth)acr- 

25 ylate type, polyoxyalkylene type, polyurethane type, epoxy ring-opening addition polymerization type. poly(meth)acrylic 
add type, po!y(meth)acrytamide type, polyester type, polyamide type, polyamine type, polyvinyl type, polysaccharide 
type, or the like or their composite type and which contains, in its structure, at least one hydrophilic, functional group 
such as hydroxyl group, phosphoric add group, sulfonk: add groups polyoxyethylene group and the like; a pdymer 
which is composed of cartx)n-cartx)n bonds or composed of cartxyi atoms or cafbon-cart)on bonds connected with at 

30 least one hetero atom selected from the group consisting of oxygen, nitrogen, sulfur and phospha. for example, a pol- 
ymer of poly(meth)acry1ate type, pdyoxyalkytene type, polyuretfiane type, epoxy ring-opening addrtfon pdymerizatfon 
type. poly(meth)aay1ic add type. poty(meth)acrylamide type, polyester type, polyamide type, polyamine type, polyvinyl 
type, polysaccharide type or the like or their composite type and which contains, in its structure, a Lewis base portfon 
containing nitrogen, oxygen or sulfur; and a polynoer which is composed of cartdon-carbon bonds or composed of car- 

35 t)on atoms or caftx)n-cart)on bonds connected with at least one of the hetero atom consisting of oxygen, nitrogen, sulfur 
and phosphor, for example, a polymer of poly(meth)acrylate type, polyoxyalkylene type, polyurethane type, epoxy ring- 
opening additfon polymerization type. poly(meth)acrytic acid type poty(meth)acrylarTtkie type, pdyester type, polyanrude 
type, polyamine type, polyvinyl type, polysaccharide t)pe or the Gke or their composite type and which contains in its 
^ucture at least one hydrophilic functfonal group such as hydroxyl group, phosphoric add group, sulfonic add group, 

40 polyoxyethylene group and the like and further contains in its structure a Lewis base portfon. However, desirably, when 
the affinity and adherabitity to the hydrophilic layer and the residual polyvalent metal ion-generating chemicals are taken 
into consideratfon, it is preferable that the polymer has the same kind of Lewis base portfon and the same hydrophilic. 
functfonal group such as phosphorfo add group. suHbnIc add group, polyoxyethylene group or the like as the above 
hydrophiCc binder polymer ha& 

46 [0022] The molecular weight of the polymer used in the hydrophflic polymer thki film layer is about 1 .000 to 1 .000.000. 
preferably about 3.000 to 100.000. When the mdecular weight is lower than this range, the hydrophilic layer per se is 
made fragile and when ttie molecular weight is higher than this range, the image formation is dsturlMd and the desired 
effect does not appear in some cases. 

[0023] The specific modes in wtiich the interactfon between the Lewis base portion and the pdyvalent metal ion 

50 referred to in tNs invention is developed are as fdlows: 

[0024] The heat-sensitive, lithoprinting material refened to in this invention can be obtained by mixing the noncross- 
linked. hydrophilk; binder polymer containing the Lewis base portion in the structure wHh another component necessary 
to the lithoprinting plate as stated hereinaKer to prepare a dqpe. coating this on a support and drying the sama There- 
after, when a polyvalent metal ion is fed from the exteria by the immersion of a heat-sensitive, lithoprinting material in 

55 such an aqueous or organic solvent solution as to generate the polyvalent metal fon or by the coating or spraying a heat- 
sensitive, lithoprinting material witii the saki solution, tiie interaction of the polyvalent metal ion with the Lewis base por- 
tfon is developed to form a three<llmen8fonal cross-linkage, whereby the heat-sensltivB. lithoprinting, original plate can 
be obtained. 
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[0025] Moreover, the specific mode of providing the hydrophilic polymer thin f 3m layer on the heat-sensitive, lithoprint- 
ing, original plate is as follows. That is, as a method of providing the hydrophilic polymer thin fflm layer on the hydrophilic 
layer surface, it comprises coating the hydrophilic layer surface with an aqueous or organic solution of the hydrophilic 
polymer on the hydrophilic layer surface by a bar coater, a blade coater or the like or spraying by a spray, or immersing 

5 the plate in the hydrophilic polymer solution. Since, in some cases, the hydrophilic layer off the plale just after the poly- 
valent metal ion has been fed from the aqueous or organic solution has become fragile to a sharp force, it is preferable 
to feed, not in contact, the solution of a polymer for the hydrophilic polymer thin film layer, and in this respect, the use 
of the spray system or immersion system is preferred. The concentration of the aqueous organic solution of the 
hydrophilic polymer used is preferably 0.01% by weight to 50% by weight more preferably 0.1% by weight to 10% by 

10 weight At a concentration iawer than this range, the amount of the thin film materia! present on the hydrophflic layer 
surface is too small arKi the chemical trapping of the residual polyvalent metal ion-generating chemicals is rot suffi- 
ciently effected in some cases. Furthermore, at a concentration higher than this range, the amount of tiie thin film mate- 
rial is too large and the image formation is prevented in some cases. In this invention, the thickness of tfie hydrophilic 
polymer thin film layer provided on the hydrophilic layer surface is 0.01 to 10 ^m. preferably 0.1 to 1 ^m. 

IS [0026] Moreover, the lithoprinting plate refen-ed to in this invention can be obtained by feeding the polyvalent metal 
ion from the exterior to tfie above heat-sensitive, lithoprinting material, after printing in a thermal mode, by the at)ove 
mentioned method using such an aqueous or organic solution as to generate the polyvalent metal km and thereafter 
provkjing the hydrophilk: polymer tNn film layer on the hydrophilic layer surface. 

[0027] Alter the polyvalent metal ion has been fed. if removal of the excess chemicals present on the plate surface is 
20 necessary, washing with a suitable wash Ik^ukJ may be effected. As the wash liquid, there can be used water and. in 
additton thereto, a dilute aqueous solution of a nrvneral add such as hycbrochloric add, sulfuric add. nitric ackj or the 
tike, a dilute solutkvi of a surface active agent and also an organic solvent The washing is preferably effected just after 
the feeding of the polyvalent metal ion. Furthermore, when tiie hydrophilk; polymer thin Film layer is provUed. it is pref- 
erable to effect the same inmediately after the feeding of the polyvalent metal ion or the washing. If the hydrophilic pol- 
25 ymer thin film layer is dried before provkfing it on the hydrophilk; layer surface, then the adhesion of oil components from 
the exterior, the denaturation of the reskfual chemicals, and the like resiit in tinting, whereby the effect of this invention 
is not sufficientiy obtained in some cases. 

[0028] In this invention, the method of three-dimensionally cross-linking by the above-mentioned interaction between 
the polyvalent metal ion and ttie Lewis t>ase portion may be used together with at least one of the various three-dimen- 
30 8k>naOy cross-linking methods mentioned hereinafter. Moreover, the hydropNIic binder polymer of this inventfon may, if 
necessary, contain various other components as mentioned hereinafter. 

[0029] The polyvalent metal ion of this invention is fed from the exter for to the heat-sensitive. Gthoprinting material or 
the heat-sensitive lithoprintkig material printed in a thermal mode mainly through a solution such as an aqueous solu- 
tion or the like. 

3S [0030] The metal salts may be those whfoh are dissolved in water or an aqueous solution of a mineral actd such as 
hydrochloric add. sulfuric acfo. nitric add or the Gke or an aqueous sotutfon of an alkaG such as sodium hydroxfoe, 
potassium hydroxide, ammonia or the like to generate at least one member of metal fons or metal complex ions of mag- 
nesium ion. aluminum ion. caldiffn ion. titanium fon. ferrous ion. cobalt fon. copper ion. strontium fon. zffconium ion, 
stannous fon. stannfo ion and lead ion. and. for example^ as specific examples of the metal salts, there are used metal 

40 halfoes such as magnesium chforide. magnesium bromide, aluminum cNoride. catoium chforide. ferrous chloride, fer- 
rous bromfoe. cobalt chloride, cobalt bromide, cupric chloride, cupric bromfoe. strontium chloride, strontnim bromfoe, 
stannous chforfoe. stannfo chloride and the ike; nitrates such as magnesium nitrate, aluminum nitrate, caldum nitrate, 
ferrous nitrate, cobalt nitrate, copper nitrate, strontium nitrate, lead nitrate and the like; sulfates such as magnesium sul- 
fate, aluminum sulfate, fencus sidfate. cobalt sulfate, titanfom sulfate, copper suHlate and the like; acetates such as cal- 

45 cium acetate, zinconium acetate, copper acetate, lead acetate and ttie like: and. in addition thereto, there are also used 
ammonium zirconium carbonate; iron fenrocyanfoe; iron ferrfoyanfoe; and the ia«a Among them, zirconium acetate, 
stannous chloride and stannfo chloride are particulariy preferably used. 

[0031 ] The concentration of the solution containing the polyvalent metal fon may be varied depending upon the kind 
of the metal and the kind of counter anion; however, the salt concentration is preferably 0.01 to 50% by weight more 
so preferably 0.2 to 20% by weight The proportion in the hydrophflic binder polymer of the Lewis base portion wWch. when 
these polyvalent metal fons are fed. interacts with ttie polyvalent metal ion to form a three-cfimensionally cross-linked 
structure is preferably 10 to 100 mole %, more preferably 60 to 100 mole %. based on the total number of the Lewis 
base portions present before the feeding of the ions. 

[0032] Next examples of the specif fo mode of the formation of the three-dimensfonal cross-linkage by the interaction 
$s between the polyvalent metal fon and the Lewis base portion in the hydrophilic binder polymer in this invention are 
desaibed. 

[0033] As the hydrophiOc binder polymer, a hydrophflic homopoiymer or copolymer having a Lewis base portion con- 
taining at least one member selected from nitrogen, oxygen and sulfur is synthesized using as the esserrtial morxxner 
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a hydrophilic monomer having a Lewis base portion such as (meth)acrytic add. its alkali metal or maine satt. itaconic 
add. its a\ka\\ metal or amine salt, (meth)acrylamide. N-monomethylol(meth)acrylamide, N-dimethy!ol(nr>eth)aCTylamide 
or aliyiamine and further using, if necessary, at least one nrx)nomer selected from hydrophilic monomers having a 
hydrophilic groi4> such as sulfonic add group, phosphoric add group, salt of amino group. hydrQxyl group, ether group 

5 or the like such as 3-vinylpropionic add. its alkali metal or maine satt, vinytsuKbnic acid, its alkali metal or amine salt 2* 
suHbethyl (meth)acrylate, polyoxyethyfene glycol mono(melh)acrylate, 2-acrylamido-2-methylpropanesulfonic acid, 
acid phosphoxypolyoxyethylene glycol mono(meth)acry1ate, hydrohalogenic acid salt of aOylamine or the like. The 
above homopolymer or copolymer is mixed with other components necessary to the lithoprinting plate as nrientioned 
hereinafter and the mixture is dispersed and/or dissolved in a suitable solvent to prepare a dope. Moreover, for example, 

10 a natural high polymer containing a Lewis base portion such as caitoxymethyl celMose, gelatine, casein or alginic acid 
derivative may be nvxed with other components necessary to the lithoprinting plate as mentfoned hereinafter and then 
dispersed and/or dissolved In a suitable solvent to prepare a dopa By coating the dope on a support and drying the 
same, the heat*sensi1ive. lithoprinting material referred to in this invention can be obtained. 

[0034] Thereafter, the polyvalent metal ion is fed from the exterior by immersing the heat-sensitive, lithoprinting mate- 
rs rial in such an aqueous or organic solution as to generate the polyvalent metal ion or spraying or coating the heat-sen- 
sitive, lithoprinting material with the solutkm. upon which the interaction between the polyvalent metal ion and the Lewis 
base portion is developed to form a three-dimensional cross-linkage, whereby the heat-sensitive, lithoprinting, original 
plate referred to in this inventfon can be obtained. Moreover, if necessary, to this hydrophilic layer surface can be applied 
a solution of a polymer for a hydrophilic polymer thin f Om layer by a method such as immersion, spraying or the like to 
20 provide a hydrophilic polymer thin film layer. In addition, after printing the heat-sensitive, lithoprinting material in a ther* 
mal mode, the polyvalent metal Ion is fed from the exterior in the same manner as mentioned above using such an 
aqueous or organic solution as to generate the ion and thereafter a hydrophiGc polymer thin film layer is provkled on the 
hydrophilic layer suriace. upon whk^h the fithoprinting plate referred to in this invention can be obtained by the same 
mechanism as mentioned abova 
25 [0035] For the hydrophilic binder polymer of this invention, there can be co-used at least one of tine three-cfimension- 
ally cross-linking methods mentioned hereinafter in addition to the ttiree-dimensionally aoss-linking method based on 
the Interaction between the polyvalent metal fon and the Lewis base which has been explained above, or at least one 
of the polymers three-dimensionally cross-linked by such a method as shown below may be co-used as the hydrophilic 
birder polymer. 

30 [0036] From the hydrophilic binder polymer having a functional groif} such as cartxucyl group, amino group or its salt, 
hydroxy! group, epoxy group or the like, ttiere can be obtained an unsaturated group-containing polymer by introducing 
an ettiylenic. addition-polymerizabie unsaturated groif) such as vinyl groi^). ally! group, (meth)acryl group or the like or 
a ring-forming group such as dnnamoyl group, cinnamylidene group, cyanocinnamylidene group, p-phenylene dlacr- 
ylate ^o\jp or the like by utilizing the above functional groups. To the above unsaturated group-containing polymer are 

3S added, if necessary, a nrK)nofunctional or polyfunctional morK)nr)er copolymerizabie with the above unsaturated group 
and a polymerization initiator and inorgarac filler as mentioned below and if necessary, a lubricant as mentioned below, 
and ttiey are dissolved in a suitable solvent to prepare a dope. The dope is coated on a support, and after drying or by 
repeating the drying. three-<£mensional aoss-GnMng Is effected. 

[0037] The hydrophilic binder polymer containing tiie active hydrogen of hydroxyl groip. amino group, caritxixyl groip 
40 and the Gka is three-dimensfonally cross-linked by adcfing the polymer togettier with an isocyanate compound or a block 
polyisocyanate compound and other components mentioned hereinafter to an active hydrogen-free solvent to prepare 
a dope, coating this dope on a support and reacting the same after or simultaneously with drying. 
(0038] As the oopolymeric component of the hydrophilic binder polymer, there can be used monomers having a gly- 
ddyl group such as glyddyl (meth)acrylate or the like; monomers having a carboxyl group such as (meth)acrylic add or 
4s the like; or mo nomers having an amino group. The hydrophilic bMer polymer having a glyddyl group can be three- 
dbnensionally aoes-linkad using as a cross-linking agent an a.o>-aikane- or alkene-dicartxmylic add such as 1 ,2-e1han- 
edicarboxylic add. adlpic add or the like; a polycaitxxxyfic add such as 1 .2,3-propanetricarbQxylic add. trimeHitic acid 
or the like; a potyamine compound such as 1 ,2-e1hanediamine, dietiiylenecfiamine, diethylenetriamlne. a,ci>-bis(3^anv- 
nopropyQpotyethylene glycol ether or the Rke; an oligoalkylene or potyalkylene glyool such as ethylene glycol, propylene 
so glycol, dietiiylene glycol, tetraethylene glycol or the like; a polyhydroxy compound such as trimettiyto^propane. glycerol, 
pentaerythritol. sorbitol or the like and utilizing ring-opening reaction witti them. 

[0039] The hydrophOicbtnder polymer having a cartxixyl group or an amino grot^ can be three-dimensionally cross- 
lirtked utilizing an epoxy ring-operting reaction in which as a cross-linMng agent is used a polyepoxy compound such as 
ethylene or propylene glycol diglycidyl ether, polyetfiylene or polypropylene glycol diglycidyl ether, neopentyl glycol dig- 
55 lycidyl ettier. 1 ,6-hexanedJOl diglyddyt ether, trimettiyldpropane trig^ycidyl ettier or ttie like. 

[0040] When the hydrophilic binder polymer is a polysaccharUe such as ceDulose derivative or the like; a polyvinyl 
alcohol or its partial saponification product; or a glyddol homo- or coiX>lymer. or comprises the same, it is possit)le to 
introduce a functional group capable of tiie above-mentioned cross-linking reaction by utilizing the hydroxyl groups con- 
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tained in these compounds and thre&<iimensionally cross-link the hydrophilic binder polymer by the abovenfnentioned 
method. 

[0041] An ethylene-addition-potymerlzable unsaturated group or ring-forming group Is introduced into a hydrophilic 
potyurethane precursor synthesized from a potyol having a hydroxy! groups at the polymer ends such as polyoxyethyl- 
ene glycol or the like, a polyamine having amino groups at the polymer ends and a polyisocyanate such as 2,4-tolylene 
diisocyanate, 2.6-tolyf ene diisocyanate. 1 .6-hexamethylene diisocyanate, isophorone diisocyanate or the like to form a 
hydrophilic tender polymer and this can be three-dimensionally cross-linked by the above-mentioned method. 
[0042] When the above synthesized hydrophilic polyurethane precursor has terminal isocyanate grot^ts. it is reacted 
with a compound having active hydrogen such as glycerol mono(msth)acry1ate. 2-hydroxyethyl (meth)acrylate. 2- 
hydroxypropyl (m^h]acrylate. N-nx)nomethylol(m6th]acryiamide, N-dim6thyloi(meth)acryianf«de, (nneth)aayfk; ackl, 
cinnamtc acid, cinnamyt alcohol or the like to effect threeKiimensional cross-linking. When the hydrophilic polyurethane 
precursor has terminal hydrQxyl groups or terminal amino groups, the precursor Is reacted with (meth)acrylic acid, gly- 
cidyl (meth]acrylate, 2-isocyanatoethy1 (meth)acrylate or the like to effect three<fimensional cross-linking. 
[0043] When the hydrophilic binder polymer is a polymer formed from a polybasic acid and a polyol or from a potyt)a- 
sic add and a polyamine, these are coated on a support and then heated to effect threeKfimenstonal cross^inking. 
When the hydrophilic binder polymer is casein, glue, gelatine or the like, a water-soluble colloid-forming compound 
thereof may be three-dimensionally cross-linked by heating to form a reticular staictura 

[0044] Moreover, a three<limensionally cross-linked hydrophilic binder polymer can be formed by reacting a 
hydrophilic polymer having hydroxyl groups or amino groups such as a homo- or copolymer synthesized from a hydroxy! 
group-containing monomer such as 2-hydroxy6thyl (meth)acrylate, vinyl alcohol or the like, and atlylamine; a partially 
saponified polyvinyl alcohol; a polysaccharide such as a cellulose derivative or the like; gtycldol homo-or oo-polymer; 
or the like, with a polybastc acid anhydride having at least two acid anhydride groups in one molecule. As the polybasic 
acid anhydride to be used in this reaction, tiiere are mentioned ettiylene glycol-bi8(anhydrotrime<litate)« glycerol- 
tris(anhydrotrimellitate). 1 ,3.3a.4.5.9l>hexahydro-5-(t6lrahydro-2.5-cfioxo-3-furany1)naphtho[1 ,2-C]furarv1 ,3-dione. 
3.3',4.4'-df)henyl$ulfbnetetracaitQxytlc dianhydrkJe. i;2.3.4-butanetetracar1xsxylic cfianhydride and the lOce. 
[0045] When the hydrophilic binder polymer is formed from a polyurethane having tennrvnal isocyanate groups and an 
active hydrogen-containing compound such as polyamine, potyol or the like, it is possble to dissolve or disperse these 
compounds and other components as mentioned hereinafter in a solvent, coat this liquid on a support, then renme the 
solvent, and thereafter, cure the coated support at such a temperature that the miaocapsuies are not broken to effect 
the threeKjimensional cross-linking. In this case, the hydropNlicHy may be imparted by introducing tiie segment of 
either or both of the polyurethane and die active hydrogen-containing compound or introducing a hydrophilic. functional 
group Into the side chain. The hydrophilidty-developing segment and functional group may be adequately selected from 
those mentioned above. 

[0046] As the polyisocyanate compourxj to be used in this invention, there are mentioned 2.4-tolylene diisocyanate, 
2.6-toiylene diisocyanate, 4,4'-diphenylm6thane diisocyanate. 1.5-naphthalenecffisocyanate.toGdlne(fiisocyanate, 1,6- 
hexamethylene cfiisocyanate. isophorone dasocyanate, xylylene disocyanate, lysine diisocyanate, trfphenytmethane tri- 
isocyanata bicydoheptane triisocyanate and the Ito. 

[0047] For the purpose of preventing the isocyanate group from being changed during handling before and after the 
coating step, it is preferable in some cases to bkKk (masl^ the isocyanate 0X)up beforehand a known method. For 
example, according to the method stated in "Plastic Material Course (2). Polyuretinane Resni' by kB$ Iwata puMished 
by Nikkan Kbgyo Shinbunsha (1974). pages 51-52. "Polyurethane Resin Handbook" by Yoshiharu Iwata published by 
Nikkan Kbgyo Shinbunsha (1987), pages 98, 419. 423 and 499, the blocking can be effected wHh acid sodium sutfrte, 
an aromatic secondary amine, a tertiary alcohol, an arnkJe, phenol, a lactam, a heterocydic compound, a ketoxime or 
the like. Among them, for example, diethyl matonate. ethyl acetoacetate and the like which have a low isocyanate- 
regenerating temperature are preferable. 

[0048] An additnrvpoiymerizable unsaturated group may be introduced into either the above-mentioned non-biocked 
polyisocyanate or blocked polyisocyanate and utilized in strengthening the cross-linkage and reactkm with the ole- 
ophilic component 

[0049] In the atxyve discussions, the hydrophilic binder polymer is preferably prepared by sut)jecting to three-dtmen- 
SKMial aoss-linking by tf)e interaction between the polyvalent metal ton and the Lewis base portion and the ottier meth- 
ods a hydrophilic homo- or copolymer wNch has a Lewis base portkm containing at least one member selected from 
nitrogen, oxygen and sulfur arxl which has t>een synthesized using, as the essential monomer, a hydrophilic morxsmer 
having a Lewis base portion such as (meth)aaylic acid, its aikafi metal or amine salt itaconic add. its alkali or amine 
salt, (meth)acrylamide. M-monomethylol(meth)acrylamkJe. N-dim6thylQl(meth)acrylanvde or atlylamine and further 
using, if necessary, at least one monomer selected from hydrophilic monomers having a hydrophific group such as sul- 
fonic acM group, phosphoric add group, salt of amino group, hydroxyl group, ether group or the like, for example. 3- 
vinyfpropkmic acU. its alkali metal or amine salt. vinyfsuHonic add. its alkali metal or amine salt. 2-sutfoethyl (metti)acr- 
ylate, polyoxyethylene glycol mon (meth)acrylate. 2-acrylamklo-2-nie!hytpropane8ulfbnic add. add phosphoxypolyox- 
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yethytene glycol mono(m6th)aaylate. hydrohalogenic acid salt of allylamine or ttie like. 

[0050] The hydrophilic binder polymer of this invention may be a polymer obtained by polymerizing the folicwing 
monofunctional monomers or pdyfunctlonal monomers in combination. The ownofunctional nf)onomers or polyturK- 
tional monomers include specifically . for example. N,N*Hnettiylenebisacrytamide. (meth)acryloytmorpholine. vinytpyri- 
dine, N-methyl(meth)acrylamide. N.N-dimethyl(meth)aaylamide, N,NKSmettiylaminopropyl(meth)acrytamide, N.N- 
dimethylaminoethyl {meth)acrylate. N.N-diethytaminoethyl (meth)acrylate, N.N-dimethylaminoneoperrtyl {meth)acr- 
ylate. N-vtnyl-2i3yrroItdone, diacetoneacrylamide, N-m6thylol(m6th)acry1amidd, parastyrenesutfonic add or its salts, 
methoxytriethylene glycol (meth)acrylate, methoxytetrae%lene glycol (meth)acrylate, methoxypolyethylene glycol 
(meth)acrylate (number average nfx}lecular weight of PEQ: 400). methoxypolyethylene glycol (m6th)acrylate (number 
average molecular weight of PEG: 1 .000). butoxyethyl (meth)acrylate. phenoxyethyl (meth)acrylate. phenoxydiethylene 
glycol (meth)aaylate. phenoxypolyethyfene glycol (meth)acrylat0. nonylphenoxyethyl (meth)acrylate. dimethyloitricy- 
dodecane di(m6th)acrylate. polyethylene glycol di(meth)acrylate (number average molecular weight of PEQ: 400), pol- 
yethylene glycol cfi(meth)acr>1ate (number average molecular weight of PEG: 600). polyethylene glycol di(me!h)aaylate 
(number average mdecular weight of PEG: 1,000), polypropylene glycol di(meth)aCTylate (number average moleoiar 
weight of PPG: 400). 2,2-bis[4-(methacryloxyettiaxy)pheriyl]pnQpane, 2.2*bls(4-(methacryloxy • diethoxy)phenyl]pro- 
pane, 2,2-bi&[4-(m6thacrylQxy • polyethaxy)phenyl]propane or its acrylate. p-(meth)acryloyloxyethyl hydrogenphthalate. 
p-(meth)aayloylaxyethyl hydrogensucdnate, polyethylene or polypropylene glycol nrK3no(meth)acrylate. 3-chloro-2- 
hydroxyprof^ (meth)acrylate, 1.3-butylene glycol di(melh)acrytate. I.e-hexanedol d(meth)acrylate. neopentyl glycol 
di(m6th)acrylate, tnmethyfolpropane (m6th)acrylate, telramethyldmethane tri(m6th)acrylate, tetramethylolmethane 
tetra(m6th)acry1ate. isobomyl (methjacrytate. lauryl (meth)acrylate. tridecyl (m6th)acrylate. stearyl (meth]acrylate, iso- 
decyl (meth)acrylate, cydohexyl (m6th)acrylate. tetrafurfuryl (meth)acrylate. benzyl (meth)acrylate. mono(2-aCTytoy- 
loxyethyf) acid phosphate or its methacrylate, glycerol mono^r di-(meth)aayiate, tris(2-acryloxyethyl) isocyanurate or 
its methacrylate, N-phenyimaleimida hHmeth)acryloxy8ucdnimide. N-vinytcart)azole. divinytethyleneurea. divinylpro- 
pyleneuea and the like, which are mentioned in "Cross-Unking Agent Handbool^ edited by Shinzo Yamashita and 
TosukB Kaneko published by Tatseisha (1981). 'Ultraviolet Curing System** by Kiyoshi Kato published by Sogo Qtjutsu 
Center (1989). -UV*EB Curing Handbook (Raw Material Volume)' edited by kiyoshi Kato published by Kdxjnshi 
Kankokai (1985). "New Actual Technique of Photosensitive Resin' si^rvised by Kiyoshi Akanriatsu published by CMC. 
pages 102-145 (1987) and the like. 

[0051] In the hydrophilk: binder polymer of tNs invent»n. when the dimensnnal aoss-Gnking reaction is caaied out 
using an ethylenic adcGtion-polymerizable unsaturated ^oip, it is preferable to use a known photopolymerization initi- 
ator or thermopdymerizatxxi initiator in view of react»n effidency. 

[0052] As the radical photopolymerization initiator, there are menttoned benzoin, benzoin isobutyl ether, benzoin iso- 
propyl ether, benzophenone. MIchler's ketone, xanthone, thioocanthone, chtoroxanthone. acetophenone. 2,2-dim6thoxy- 
2-phenytacetophenone, benzil, 2.2-dimethy»-2-hydroxyacetophenone, (2-acryloytoxyethyO(44)€nzoyIbenzyl)dimethyl- 
ammonium bromide, (4-t)enzoyft>ef«yl)trinnethylammonium chloride. 2-<3-dlmethylamino-2-hydroxypropoxy)-3.4-dlme- 
thyl-9H-thioxanthon-9-one mesochloride, 1 -phenyl -1,2-propanedione-2-(0-benzoyl)oxime, thiophenol. 2- 
benzothiazdethiol, 2-benzQxazolethid, 2-benzimidazolethiol. diphenyl sulfide, decyiphenyl sulfide, cfi-n-butyl cfisuffkie. 
di>enzyl sutfUe, dibenzoyi disiifide. diacetyl disulfide, dibomyl disuride, dimetho^orxanthogene cfisUfide, tetramethyl- 
thiuram monosiifide, tetramethytthiuram tebasUfide. benzylcf methyl dithiocart)amate quinoxaline. LS^oxorana, N- 
laury^idinium and the lika From them may be adequately selected those which have absorption in the wavelength 
region of the light source used in the production process and are dissolved or dispersed in a solvent to be used in the 
preparation of a dope. Usually, those which are dissolved in the solvent used are hi^ in reaction effidency and hence 
preferable. 

[0053] As the catkmic photopolymerization initiator to be used in this inventnn. there are mentioned aromatic diazo- 
nium satt, aromatic kidorium salt aromatic sulfonium salt and the lika When this initiator is used, an epoxy groiip can 
also be co-used as a cross-linking spedes. In this case, it is suffk:ient to use the above-mentioned epoxy group-con- 
taining compound as a cross-linking agent a as the hydrophilic binder polymer, or to introduce an epoxy group into ttie 
hydrophific binder polymer. 

[0054] When the ttvee<limen8k)nal cross-Gnking is effected by a phctodimerizatton reactksn. there can be used var- 
ious sensitizers generally towwn in this reaction such as 2-nitrofluorene, 5-nitroacenaphthene and the like. 
[0055] In addtion to ttie above sensitizers, ttiere can also be used the known polymerizatkm initiators mentioned in 
'Sensitizer' by Katsunti Tokumaru ek al.. Chapters 2 and 4. published by l^nsha (1987), 'UKravidet Curing System" 
by Kiyoshi Kato pubTished by Sogo Gqutsu Center, pages 62 to 147 (1989) and Rne Chemical. Vol. 20. Na 4. page 16 
(1991). 

[0056] The above polynoerization initiator added can be used in amounts ranging from 0.01% to 20% by weight based 
on the effective components other ttian the solvent in the dope. When the amount is less than 0.01% by weight ttie 
effect of ttie initiator is Inconsequential, and when ttie amount is more ttian 20% by weight, it becomes drfficuit for ttie 
light to reach ttie interia because ttie initiator s H-absorbs the active light so ttiat the exertion of the desired plate wear 
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becomes impossible in some cases. Practically, the amount of the initiator added is preferably determined in the range 
of 0.1 tolO% by weight depending upon the composition based on the balance between the effect of the initiator and 
the scuffing of the n nnmagearea. 

[0057] As the irradiation light source, there can be used a known one such as metal halide lamp, high pressure mer- 

5 cury lamp, superhigh pressure mercury lamp, chemical lamp or the like. When there is a fear that the heat from the light 
source of irracSation may break the capsules, it is necessary that the iradiation be effected with cooling. 
[0058] As the thermopotymerization initiator to be used in this invention, there can be used known ones, for example, 
a peroode such as benzoyl peroxide. 2,2>azobjsisobutyronftrile, persutfate-sodium hydrogensulfite or the like; an azo 
compound: and a redox initiator. When it is used, the reaction must be conducted at a temperature tower than the tern- 

10 perature at which the microcapsules are broken. The amount of the thermopdymerlzation initjator used is preferably in 
the range of 0.01 to 10% by weight based on the components other than the dope solvent. When the amount is less 
than 0.01% by weight, the curing time becomes too long and. when the amount is more than 10% by weight, gelation 
is caused in some cases by the decomposit»n of the thermopolymerization iratiator during the dope preparation. When 
the effect and handleability are taken irrto consideration, the amount is preferably 0.1 to 5% by weight. 

15 [0059] The degree of cross-Gnking of the hydrophilic binder polymer of this invention is varied depending upon the 
kind of segment used, the kind and armunt of associable. functional group and the like; however, it is sufficient to deter- 
mine the anwunt according to the required plate wear. The total amount of the Lewis base portions participating to the 
interaction with the polyvalent metal kxi is preferably set so as to become 1 to 100%, more preferably SO to 100%. 
based on the total monomer units. Moreover, the percentage of cross-linking other than by the interaction between the 

20 polyvalent metal ion and the Lewis base portion, namely the nwtecular weight between cross-Gnkages, is usually set in 
the range of 500 to 50,000. When it is less than 500, the product tends to become brittle and the plate wear is damaged. 
When it exceeds 50,000. the product is swollen with water for moistening and the plate wear is damaged thereby in 
some cases. Taking into consideration the balance between both plate wear and hydrophilidty. it is preferably about 800 
to 30,000, more preferably about 1.000 to 10,000. 

25 [0060] The fine particles referred to in this invention are those which are oleopNlic monomers, synthetic or natural 
resins and the fike finely dispersed In the hydrophilic layer and wtuch can be exposed onto the hydrophiGc layer surface 
by the melt diffusion or the like of the oleophiGc component due to the thermal mode printing, thereby forming an image 
area. The fine particles used in this invention may be liquid or solid as far as they are finely dispersed In the state of 
plate and maintained in the fine particle state. Among them, those having such a structure that the internal oleophilic 

30 component and the hydrophilic layer are separated by a hydrophilic wall are parlicularty called microencapsulated ole- 
ophiGc component in tfus invention. Taking into consideration the performance of the final printing plate, the mkrocap- 
sule cell is prefenred to the form in which the oleophilic material is directly dispersed in respects of the scumming of the 
non-image area and storability of plate. 

[0061 ] It is preferable that the hydrophiGc binder polymer of this invention has a functional groip which chemically 
35 bonds with the deophOic component, and by the chemical bonding of the two. a high plate wear can be obtained. 
[0062] In order to react the oleophilic component with the hydrophilic binder polymer, it is suffk:ient to introduce the 
objective functional group into the polymer k>y synthesizing the hydrophiGc binder polymer using monomers having a 
functk)nal group which is selected in conformity vvith the reactive functional group of the oleophilic component stated 
hereinafter and can react therewith or to introduce the objective functional group after Ihe syrrthesis of the hydrophilic 
40 binder polymer. 

[0063] The reaction of the hydrophilic binder polymer with the deophOic component is preferably a reaction high in 
reaction rate, for example, urethanization reaction or urea-forming reaction between a hydrophilfo t)inder polymer hav- 
ing a hydroxyl group, a cart>oxyl groif) or an amino group and an oleophilic component having an isocyanate ^-oup, a 
reaction between a hydrophflic binder polymer having a hydroxyl group, a cartxixyl group or an amirx) group and an ole- 

45 ophiGc componer4 having an epoxy groi^), or an addition-polymerization reaction of an unsaturated group. It may also 
be a ring-opening addHion reaction between a hydrophific binder polymer having an acid anhydride group and an ole- 
ophiGc component having a hydroxyl group, an amino group or an imino group or an addition reaction between an 
unsaturated group and a thiol. In order to enhance the plate wear, it is preferable that the above chemical bonding forms 
a three-dimensionally cross-inked structure. 

so [0064] The oleophiUc component of this invention preferably has a functional group which reacts with the hydrophilic 
binder polymer. In this case, the oleophilic component exposed by the thermal printing reacts rapkfly with the 
hydrophilic binder polymer to form an image area which accepts a chemfoally bonded ink. In order to enhance the plate 
wear, it is preferable that the oleophilic conponent per se has also a cross-linkBd structura 
[0065] When a synthetic or natural resin is used as the fine particles, this resin may be a resin which has previously 

55 been formed into fine particles or may be obtained tjy polymerizing the corresponding monomers after they are fmely 
dispersed in a hydrophiGc layer. 

[0066] As speciffo examples of the oleophGic corrponent there can be used, for example, isocyanates such as phenyl 
isocyanate, 2,4-tolylene (fiisocyanate. 2.6-tolylen diisocyanate. 4.4'-diphenylmethane diisocyanat , 3.3'-dimethy(bi- 
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pheny1-4,4'-diisocyanate. 1 .5-naphthalene diisocyanate. tolidine diisocyanate, 1,6-hexamethylene diisocyanate. iso- 
phorone diisocyanate. xytytene diisocyanate. tydine diisocyanate, triphenytmethane trisocyanate, bicydoheptane 
triisocyanate. tolidene diisocyanate. polynriethylenB-polyphenyl isocyanate, polymeric pdyisocyanate and the like; iso- 
cyanate compounds, for exanple.potyi80cyanates such as a 1:3 molar adduct of trin^ toth above-men- 

tioned diisocyanat such as 1.6-hexane diisocyanat or 2.4-tolylene cfiisocyanate. an oligomer of 2-isocyanato6thyl 
(meth)acrylate, a polymer thereof and the like; poly-functk)nal (meth)acrylic monomers such as N.N'-methylenebisacr- 
ylamide, (meth)aayloylmorpholine, vinytpyridine, N-methyl(meth)acrylamide, N.N'-dimethy1{meth)acrylamide, N.N*- 
dimethyfaminopropyi(meth)acrylamide. N.NT-dimethylaminoethyt (methjaaylate, N.N'-diethyiaminoetnyl (meth)acr- 
yiate. N.N'-dimethylaminoneopentyl {meth)acrylate. N-viny»-2-pyrro!idone, diacetoneacrylamide. N-methylol{meth)acr- 
ytanride. parastyrenesuHonic add and its salts, methoxytriethytene glycol (meth)acrytate. methaxytetraethylene glycol 
(meth)acrylate. methoxypolyethylene glycol (meth)acrylate (nun^er average molecular weight of PEQ: 400). methoxy- 
potyethylene glycol (meth) acrylate (number average molecular weight of PEG: 1 ,000). butoxyethyl (meth)acrylate, phe- 
noxyethyl (meth)acrylate. phenoxydiethylene glycol {meth)acrylate. phenoxyethylene glycd (meth)aCTylate. 
phenoxypolyethylene glycol (meth)acrylate, nonylphenoxyethyl (meth)acrylale, dimethyloltricyckxlecane di(meth)acr- 
ylate, diethylene glycol di(meth)acrylate. tetraethylene glycol di(meth)aaylate. polyethylene glycol di(m6th)aaylate 
(number average molecular weigh! of PEG: 400), polyethylene glycol di(meth)acrylate (number average molecular 
weight d PEG: 600). polyethylene glycol di(meth)acrylate (number average moleojlar weight of PEG: 1.000). polypro- 
pylene glycol di(meth}acrylate (number average nfK)lecular weight of PPG: 400). 2.2-bi8[4-(methacrylaxyemoxy)phe- 
r^lpropane. 2.2-bi8[4*methacnnoxydiethoxy)phenylt3ropane. 2.2-bis(4-(methacryloxy«poly0thQxy)phenyl]propane 
and its acrylates, p-(meth)acryloyloxyethyl hydrogerphthalate. p-(meth)acryloylQxyetfiyl hydrogensuccinate, polyethyl- 
ene and polyproylene glycol niono(meth)acrylates, 3-cNofO-2*hydroxypropyl (meth)acrylate, 1.3-buty1ene glycol 
di(meth)aaylate. 1.6-hexanedk)l di(meth)acrylate, neopentyl glycol di(meth)acrylate. trimettiylolpropane tri(meth)acr- 
ylate, tetramethyk)lm6thanetri(meth)acrylate. tetramethylolmethane tetra(meth)acrylate, isobomyl (meth)acrylate. lau- 
ryl (meth)acrylate. tridecyl (meth)acrylate, stearyl (meth)acrylate. indecyl (meth)acrytate, cydohexyl (m6th)aaytate, 
tetrafurfuryl (m6th)acrylate. benzyl (m6th)acrylate, mono(2-aGryloylQxy6thyO acid pho^ahate and its methacrytate. glyc- 
erol mono-and di-(meth)acrytate6, tri8(2-acrylQxy8lhyl) isocyanurate and its methacrylala 2-l80cyanat06thyl (meth)acr- 
ylate and the Gke. combinations of the pdylunctnnal (meth)acrylate monomers with monofunctional (meth]acryiates 
and further combinations with the above-mentioned hydrophllic group-containing (meth)acrylate monomers; N-phenyl- 
maleimide; N-(meth)acryloxysuccmimide; N-vinylcart)a2ole; dlvinylethyleneurea; divinytpropyleneurea; pdyfunctional 
aOyI compounds such as triallyl isocyanurate and the like; their combinations with monofunctional allyl compounds: fur- 
ther, liquid rubbers such as 1 .2-polybutadiene. 1 .4-polyfoutadiene, hydrogenated 1.2-polybutadi6ne, isoprene and the 
tike which have reactive groups such as hydroxyl group, carboxyl qfou^, amino groups vinyl groupi INol group, epoxy 
group and the like at both ends of the polymer molecule; various telechelic polymers such as urethane (meth)aaytate 
and the like: reactive waxes having a cart)on-cartX)n unsaturated group, a hydroxy) group, a caiboxyl group, an amino 
group or an epoxy groi^: poly-funclionat epoxy compounds such as propylene glycol cfiglyddyl ether, tripropylene gly- 
col diglycidyl ether, polypropylene glycol diglycidyt ether, neopentyl glycol diglycidyl ether, trimethylolpropane triglycidyl 
ether, hydrogenated bispherx)! A digiyddyl ether and the like; etc. Furthermore, there can be used known (meth)acr- 
ylate copolymers and urethane acrylates before cross-Gnking which have been used as the image components of the 
existing PS plates and diazo resins. Alsa as the synthetic or natural resins, ttiere are mentioned polyamxie type, poly- 
ester type, acryic acid ester type, melhacrylic acid type, aaytonitrile type, urethane type, polyvinylUene chforide type, 
polyvinyl chloride type, pdyf luoroethytene type, polypropylene type, polyethylene type, polystyrene type, potybutadiene 
type and natural mbber type; in additnn thereto, silicone types such as silicone, silicone acryl, silicone epoxy. silicone 
aOcyd and silicone urethane; and ttie like, and if necessary, plural Mnds of them may be used. 
[0067] The oleophOic component may be either solid or lk)uid at room temperature. The polyisocyanate conpound 
which is solid at room temperature ridudes. for example. tolkJene diisocyanate. 4.4'-d9>henylmethane diisocyanate. 
naphthalene diisocyanate; polymettiylene-polyphenyl isocyanate. polymeric polyisocyanate and the like. 
[0068] When the oleopNIIc component is chemically reacted with the hydrophllic binder polymer utilizing the double 
bond reaction of the ethytenic addition-polymenzable nrKxiomer and oligomer contained in the oleophilic component or 
the oleophilic component per se is reacted, tiie folkMving thermopolymerization initiators can be used. The thenmopol- 
ymerizatfon initiators are preferably those which are stable even when stored at not more than 50^0, more preferable 
those which are stable at not more tiian SO^C. As the ttiermopolymerization initiator, ttiere are mentioned peroxkles, for 
example, methyl ethyl ketone peroxkle^ cydohexanone peroxide, n-fautyl 4,4-bis(t-fautylperoKy)valerate. 1.1-t»s(t-butylp- 
eroxyjcydododecane, 2.2-bis(t-butyk>eroxy)butane, cumene hydroperoxkJe. p-menthane hydroperoxide, di-t-butyl per- 
Grade, t-butylcumyl peroxide, dicumyl peroxide, t-butyl peroxytaurate, t-butyt peroxyisopropytcartxmate. t-hexyl 
peroxybenzoate. t-butyl peroxybenzoate. t-butyl peroxyacetate and ttie like. 

[0069] As the method of adding ttie thermopolymerization initiator, said initiator may be miaoencapsulated and used 
in the form of capsule-in-capsule in the microcapsules of the oteophiGc component or may be dispersed as such in ttie 
hydrophiGc layer. The curing of the deophilic component can be effected by utiGzing not only polymerization but also a 
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reaction occurring in chemicalty bonding the oleophilic conponent with the hydrophiRc binder pol/mer. 
[0070] From the viewpoint of enhancing the plate wear of the image area, the image area of this Invention has pref- 
erably a urethane a a urea stnictura This can be canied out by either a method of converting the oleophilic conponent 
to the urethane or urea structur by the thermal reaction caused by printing or a method of introducing beforehand a 

5 urethane or urea structur into the oleophilic component or the segment of the hydrophilic binder polymer. 

[0071 ] When the oleophilic component Is encapsulated, it is in accordance with the Known method descri>ed in, for 
example. 'New Microencapsulation Technique and Its Use Development • Application Examples" edited by Keiei Kai- 
hatsu Center Keiei KyoikLisu piMshed by Keiei Kaihatsu Center Shuppanbu (1978). The encapsulation can be carried 
out by, for example, an interfacial polymerization method by which reactants v^ich have previously been added to each 

10 of two liquids wtiich are not dissolved in each other are poly-condensed at the interlace of the two liquids to form a pol- 
ymer f Om insoluble in the two solvents, thereby preparing a capsule fflm; an in-situ method by which reactants are fed 
from only either inside or outside of a core material to form a polymer wall around the core material; a complex ooacer- 
vation method by which the hydrophiGc polymer is subjected to phase separation on the surface of the hydrophobic 
material dispersed in the hycfrophillc polymer solution to prepare a capsule film; a method of phase separation from an 

rs organic solution system, or the like. Among them, the Interface polymerization method and the in-situ method are pre- 
ferred because encapsulation of relatively many core materials is easOy effected. The encapsulation may be effected 
with materials different from the oleophilic component. The form of the oleophilic component in the capsules produced 
may be different from the raw material state. For example, an oleophtGc component whose raw material state is liquid 
may be converted during the synthesis to a gel state to such an extent that it can be f luidized t»y the heat applied by 

20 printing or to a highly viscous fluid or a solid, or contrarOy. one whose raw material state Is a solid may be converted to 
a liquid on the way of the synthesis. 

[0072] The encapsulation referred to in this invention includes such a mode that a pdyisocyanate solid at room tem- 
perature is formed into fine particles and the surfaces of the fine particles are blocked with the above-mentioned block- 
ing agent to make them unable to react with the surrounding active hydrogen at room tenrperature. In any case, it is 

2S necessary that the oleophiGc component in the capsules be liberated to the exterior of the capsules by the heat applied 
by printing to break the initial C2psule form. For example, the oleophilic component is Iterated t>y the expanskxi, com- 
pression, melting or chemical decomposition of the capsule wall or the density is lowered by e)qp«nsion of this capsule 
wall material and the oleophilic component passes through the wall material layer to be liberated. 
[0073] The sheQ surface of the capsule is not particularly limited unless the scumming of the non-image area is 

30 caused when the printing is effected in such a state that the microcapsules are contained in the hydrophlfic layer: how- 
ever, it is preferable that the surface is hydrophiGc. The size of the miaocapsule is not more than 10 ^m on average, 
preferably not more than 5 ixm on average, in uses of high resolving power. When the proportion of the oleophilic com- 
ponent to the total of capsules is too low, the image-forming efficiency is lowered, thus the size is preferably at least 0.1 
lim. 

3S [0074] As the above-mentioned microcapsule, there can be mentioned microcapsules obtabied by emulsifying an oily 
component in the presence of a water-soluble alginic add or its derivative and then subjecting the same to interfacial 
polymerization as shown in, for exanple. JP-A-08-181.937: microcapsules in which the wall material of the m»rocap- 
sule is a polymer having an addrtion-polymerizabie, functional (^oup as shown in JP-A-08-1 80.480; microcapsules 
obtained by such an in-situ metfKxJ that a racfical-pdymerizable monomer is added to a cfispersion of materials to be 

40 encapsulated and pdymerizatkxi is initiated with a redox initiator composed of a combination of non-water-sduUe oxi- 
dizing agentAwater-soliiDle reducing agent or a combination of water-soluble oxxSzing agent^hon-water-soluUe reduc- 
ing agent as shown in JP-A-08-326.548: arKi the fike. 

[0075] The amount of the microencapsulated oleophilic conponent used may be determined con-esponding to the 
plate wear required for eadi prirrting use. Usually, the amount is selected from a range that the microcapsule/hydrophilic 
45 binder polymer weight ratk) is 1/29 to 200/1 , preferably from a range that the ratio is 1/1 5 to 100/1 from the viewpoint of 
sensitivity and plate wear. 

[0076] To the hydrophilic layer of this invention can be further added, as another component, a sensitizer for the pur- 
poses of acceleration of thermal breakage of capsule; acceleration of reaction between the oleophilic component and 
the reactive material having a functtonal group which reacts with said another component and acceleration of reaction 
so between the oleoph9ic component and the hydrophilk: binder polymer. By this addition, it becomes possible to heighten 
the printing sensitivity, enhance the plate wear and make a plate at a high speed. As such a sensitizer, there are. for 
example, self-oxkiizable materials such as nitroceDulose or the like; high strain compounds such as substituted cyclo- 
propane, Cuban and the like. 

[0077] The polymerizatk}n catalyst for the oleophiGc component can also be used as the sensitizer. As such a catalyst, 
55 for example, when the reaction of the oleophiGc component-is a reaction of an Isocyanate group, there can be men- 
tioned uretiianization catalysis such as dibutyttin dilaurate. stannic chloride, amine compounds and the like, and when 
the above reaction is an epoxy groip-ring-opening reaction, there can be mentioned ring-opening catalysts such as 
quaternary ammonium salts and the Gke. As to th sensitizer, there are a mettiod in whnh ttie same is added in the 
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preparation of a dope, a method in which the same is induded simultaneously with the microencapsutation of the de- 
ophiiic component and a method in which the same is provided together with the binder resin between the support and 
the hydrophific layer. The amount of the sensitizer used may be determined from the viewpoint of the effect of sensitizer, 
the plate wear of non-image area and the Gke. 

(0078] Inthecas of laser printing, it is also possible to further us a light-heat converting material having an absorp- 
tion band in the light emission wavelength region of the laser used. As such a material, there are mentioned such dyes, 
pigments and coloring matters as descrbed in, for example. "JOEM Handbook 2 Absorption Spectra of Dyes for Diode 
Lasers" by Masaru Matsuoka published by Bunshin Shuppan (1990) and ''1990's Development of Functional Coloring 
Matters and Market Tendenc/* edited by CMC Editorial Department published by CMC (1990), Chapter 2, Paragraph 
2.3. such as polymethin type coloring matter (cyanine coloring matter), phthalocyanine type coloring matter, dithiol 
metal complex salt type cokxing matter, naphthoquinone, anthraquinone type coloring matter, tr^enylmethane type 
coloring matter, amintum, diimmonium type coloring matter, azo type disperse dye. indoaniline metal complex cok>ring 
matter, intramolecuiar CT coloring matter and the Gke. and speciflcafly, there are mentkined N-(4-{5-(4-dim6thylamino- 
2-methytphenyO-2,4-pentadienylidene]<3HT)ethyl-2.5H:ydohexadien>1-y1idene]-N acetate. ^-{4^ 

[5'(4-drnethylaniinophenyl)-3i3henyl-2-penten-4-in-1-y1klene}-2.5K;y(^exad^ 

perchtorate, N,N-bis(4Kjbutytarrvnophenyl)-N-[44N.N4)is(4KiibutytaminophenyOaminoIphenyl]^ hexafluoroanti- 
monate. 5-amino-2,3-dicyano-8-(4-ethoxyphenylamino)-1 .4-naphthoquinone. N'-cyano-N-(4<iiethytaminch2-methyl- 
pheny1)-1,4-naphthoquinonediimine. 4,11-diamino-2-(3-methoxybutyl)-lK)xo-3-thiQxopynrolo[3,4^]anthracene-5,10- 
dkme. 5J6(5H,l6H)-daza-2-butytamino-10J1-dithiadinaphtho[2,3-a2\3'<]nap bi8(dlchloroben- 
zene-1.2*dithioQnickel(2:l)tetrabutylammonium. tetrachlorophihakKyanine aluminum chloride. polyvinyteart)azole-2.3- 
dicyano-5-nitro-1 .4-naphthoquinone complex and the like. 

[0079] For the purpose of accelerating the thermal breakage of microcapsule, a material which tends to be vaporized 
or volume-expanded when heated together with the oleophOic conponent can be incorporated together with the de- 
ophific component into the capsule. There are mentioned, for example, hydrocartxxis, halogenated hydrocartxtns. alco- 
hols, ethers, esters and ketone compounds, the boiling points of which are sufficiently higher than room temperature 
and are In the vicinity of 60 to 1 00"C, such as cydohexane. diisopropyl ether, ethyl acetate, ethyl methyl ketone, tetrahy- 
drofuran, t-butanol, Isopropanol and 1,1,1-trichloroethane. 

[0080] From the viewpoint of fadlitating the making of a plate test it is preferable to use a known heat-sensitive color- 
ing matter by which only the printed area d^dops a cotor. in combination with the deophilic component to visualize the 
printed area. For example, a combination of 3-diethylanino-e-m6thyt-7-ani&ndluoran with a leuco dye such as bisphe- 
nol A or the Gke and a pulverized developer and the like are induded. The heat-sensitive coloring matters disdosed in 
books such as "Cdoring Matter Handbook" edited by Makoto Okawara and others published by Kbdansha (1986) and 
the Gke can t)e used. 

[0081 ] Besides the hydlrophiGc binder pdymer, a reactive material having a functional group which reacts with the de- 
ophific component can be used for heightening the degree of cross-HnMng d the deophilic component. The amount of 
the reactive material added is adjusted to an amount that scumming is not caused depending on the degree of ink repd- 
lency and hydrophilidty of the h>drophilic binder pdymer. As such a reactive material, for exanpla when the cross-link- 
ing reactron of the oleophilic component ie a urethane-prockicffig reactkm. there are mentioned compourxSs having a 
plurality of hydroxyl groups, amino groips and cartxsxyl groups, for example, polyvinyl alcohd. potyairine. pdyacrylic 
add. trimetfiyldpropane and the Ito. 

[0082] For the purpose of contrdling the hydrophilidty. a non-reacbve. hydrophilic pdymer which does not react with 
the hydrcphilic binder polymer and oleophSic component used may be added to the hydrophiRc layer to such an extent 
that the plate wear is not damaged. 

[0083] When printing is effected in thenmal head, it is necessary to prevent the mdten product formed by heating, 
from adhering to the thern^ head, and for this purpose, there can be added, as an absorber for the mdten produd, 
known compounds such as caldum cartx)nate. silica, zinc oxide, titanium oxkle. kaolin, caldned kadin. hydrated hal- 
loyslte. alumina sd. diatomaceous earth, talc and the fika In addition, fbr the puipose of both enhancement of the s6d- 
ing of the plate and prevention of adheston when the plates are put one on another, a small amount of a nonnaOy solU 
lubricant such as stearic add, myristk: add. dilauryt thtodipropionate, stearoamide. zinc stearate or the like can be 
added to the hydrophilic layer. 

[0084] The support used in this inventk)n may be seleded from knwn materials considering the performance and 
cost required in the printing fieU. When such a high dimensional accuracy as in multicokx printing is required, or print- 
ing is effected in a printing machine prepared so that the mounting system on the plate cylinder matches with a metal 
sifsport. K Is preferable to use a metal support such as a support made of aluminum, sted or the like. When the muW- 
cdor printing is not effected and a high plate wear is required, a plastk: support such as polyester support or the like 
can be used and in the fidd in which a low cost is required, a paper support a synthetic paper sipport, a waterproof 
resin laminate sipport or a coated paper support can be used. Moreover, a composite sipport In which an aluminum 
layer is provkfed on paper or a plastic sheet by a techraqu such as vapor deposition, laminati nor the like; etc. can be 
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used. A support which Hself has b en subjected to surface treatment can be used for enhandng ttie adhesiveness to a 
material contacting with the support. In the case of the plastic sheet, a corona dscharge treatment a Uast treatment 
and the like can be mentioned as preferable methods. In the case of aluminum, there are preferably used those which 
have been sutJtjected to degreasing^surface roughening treatment, degreasing/electropolishing/anodic oxidation treat- 
5 ment or the like using the method described in loxjwn literature references such as "Aluminum Surface Treatment' by 
Sadajiro Kbkubo (published by Uchida Rokakuho Shinsha* 1975): TIate-Making and Printing Technique of PS Ptat * 
by Yoshio Dalmon (published by Nippon Insalsu 1976); TS Plate Introduction" by Temhiko Yonezawa (published by 
Insatsu Gakkai Shuppanbu. 1993) and the like. 

[0085] An adhesive layer can be provkied on the support, if necessary, for plate wear or the lika In general, when a 

10 high plate wear is required, an adhesive layer is provkied. The adhesive is required to be selected and/or designed in 
conformity with the hydrophtlic layer and the support used. The adhesives of acryl type, urethane type, cellulose type, 
epoxy type, allylamine type and the Bke can be used which are described in "Cyclopedia of Adhesion and SticMng" 
supennsed by Shozabiffo Yamada published by Asakura Shoten (1986); "Adhesnn Handbook" edited by Nippon Setch- 
aku Kyokai published by Nthon Kogyo Shinbunsha (1980) and the like. 

IS [0086] The heat-sensitive, lithoprinting, original plate of this invention can be produced by the following method. A 
heat-sensitive, lithoprinting material is obtained by well dispersing the above-mentioned components together with a 
solvent selected depending on the kinds of the components and the method of aoss-Gnking the hydrophiik: binder pol- 
ymer by means of a paint shaker, a ball miD. an ultrasonic honfK)genizer or the Gke and coating the resulting coating sdu- 
tk)n (dope) on a si^Dport by a known method such as a doctor blade method, a bar coat method, a roO coat method, a 

20 die coat method or tiie like and drying the sama 

[0087] As the solvent, there can be used water; alcohols such as ethanoi, isopropanol. n-butanol and the fika; ketones 
such as acetona methyl ethyl ketone and the Gke; ethers such as diethylene glycol dethyl ether, diethyl ether, diisopro- 
pyl ether, dioxane, tetrahydrofuran. diethylene glycol and the tike; esters such as ethyl acetate, butyl acetate and the 
like: aromatk; hydrocarbons such as toluene, xylene and the like: aliphatic hydrocartwns such as n-hexana decalin and 

25 the like; dimethylfbrmamide; cfimetiylsuHoxide; acetonitrile; and nixed solvents of them. 

[0088] Further, an additional heating or an iltraviolet irradiation ia if necessary, effected at a temperature lower than 
the terrperature at which the microcapsules are Ixoken in order to three<fimensionaIly cross-link the hydrophilic binder 
polymer. 

[0069] The thickness of the coating f Om free from the hydrophilic polymer thin film layer may be set arbitrarily between 

30 0.1 Mm and 100 iim. Usually, a thickness of 1 to 10 is preferable in view of performance versus cost. 

[0090] Thereafter, this heat-sensitiva lithcprinting material obtained is immersed In such an aqueous or organic solu- 
tk)n as to generate a polyvalent metal ion. or the aqueous or organic solution is coated or sprayed on the heat-sensitive, 
trthoprinting material, to feed the polyvalent metal ton, thereby forming a three-dimensional cross-linkage due to the 
interaction between the polyvalent metal ion and the Lewis base portion, after which a hydroptnlic polymer thin film is 

35 formed on the hydrophilto layer surface by immersing in or coating or spraying with a solution of a polymer for the 
hydrophilic polymer thin film, whereby the heat-sensitive, lithoprinting, original plate of this invention can be obtained. If 
it is necessary to increase the surface smoothness, it is sufficient to subject the original plate to calender treatment after 
the coating^rying or after the three-dimensional cross-linking reaction of the hydrophilic binder polymer. If a particularty 
high smoothness is necessary, it is preferable to effect the calender treatment after the coating/drying. 

40 [0091 ] For subjecting the heat-sensitive, fithoprinting. original plate of this invention to plate-making, it is sufficient to 
only draw and print letters and picture prepared and edited by an electronic composing machine, DTP, a word proces- 
sor, a personal computer or the Ito in a thermal head or with a laser of thermal mode, and the plate-making is com- 
pleted without any developing step. After printing, by heating at a temperature at which the capsules are not broken 
(post curing), or irracfiating the whole plate suriace with an active light, the degree of cross-linking in the image area can 

4S be increased. When the latter method is carried out it is necessary to co-usa in the hydrophilic layer, tiie above-men- 
tkjned photopolymerization initiator or catkMiic photopdymerization initiator and a compound having a funct»nal group 
by which the reaction is accelerated, or introduce ttie said functkMial groi|3 into the oleophilic component As the above- 
mentioned initiator and the conpound having the functional group, there can be used, in addition to those as mentioned 
above, the known ones described in books such as "Uttravtolet Curing System" edited by Kiyoshi Kato published by 

so Sogo Gqutsu Center (1989); "UV • EB Curing Handbook (Raw Material Ectition)" edited by Kiyoshi Kato published by 
Kobunshi Kankokai (1985) and the lika 

[0092] Moreover, in this invention, it is possftile to print on the heat-sensitive. Gthoprinting material by the above-men- 
tioned method, thereafter feed a polyvalent metal ion to form a three-cfimensional aoss-linkage due to interaction 
between the polyvalent metal ion and the l^s base portion, and further provKle a hydrophiOc polymer tiiin film on the 
55 hydrophilic layer surface to make a plate. 

[0093] The Gthoprinting plate thus obtained can be set in a commercial offset press and used in printing In a usual 
manner. In the printing, if necessary, the lithoprinting plate can be subjected to usual etching treatment and then used 
in ttie printing. 
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[0094] This invention ts specH ically explained below by Exannple& Incidentally, in the desaiption of the Exanples, part 
and % are by weight unless othenMise specified. 

Example 1 

5 

(1) Preparation of nniaoencapsulated oleophilic component 

[0095] In 7.2 g of glycidyt methacrylate were uniformly dissolved 1 .26 parts of an adduct of 3 moles tolyiene diisocy- 
anate/1 mole trimethylolpropane (Coronate L manufactured by NIPPON POLYURETHANE INDUSTRY CO.. LTD.. con- 

10 tatning 25% by weight of ethyl acetate) and 0.3 part of near infrared-absortiing colorant (Kayasorb IR-820 B 
manufactured by NIPPON KAYAKU CO.. LTD.) to prepare an oily component. Subsequently, an aqueous phase was 
prepared by mixing 120 g of purified water with 2 parts of propylene glycol alginate (DUCK LOID LF manufactured by 
KIBUN FOOD CHEMIFA CO., LTD., number average molecular weight: 2 x 10^ and 0.86 part of polyethylene glycol 
(PEG 400, manufactured by SANYO CHEMICAL INDUSTRIES. LTD.). Subsequently, the above oily component and the 

IS aqueous phase were mixed and emulsified at room temperature at 6,000 rpm using a homogenizer, and then subjected 
to reaction at eo^'C for 3 hours to obtain microcapsules having an average particle diameter of 1 .8 ^m. 

(2) Preparation of heat-sensitive lithoprinting, original plate 

20 [0096] An aluminum plate which had been subjected to anodic oxidation (thickness: 0.24 cm, 310 mm x 458 mm) was 
coated by a bar coater (Rod Na 16) a dope prepared by blending 20.0 parts of a 10% by weight aqueous solution of 
polyacrylic acid (Julimer ACIOMP manufactured by N|3pon Junyaku K. K.. number average molecular weight: 8 x 10^. 
80.0 parts of the mwroencapsulated oleophilic component prepared in (1) above and 300 parts of a 3% by weight aque- 
ous solution of propylene glycol alginate (DUCK LOID LF manufactured by KIBUN FOOD CHEMIFA CO.. LTD.) and air- 

25 dried at room temperature overnight to obtain a heat-sensitive, lithoprinting material. The thickness of the heat-sensi- 
tive, lithoprinting material was 4.2 (xm. Siteequently, this plate was immersed in 1 .5 Gters of a S% aqueous solution of 
stannic chloride pentahydrate (manufactured by Tokyo Kasei K. K.) for 3 minutes and then washed with 1 liter of purif ied 
water (manufactured by WAKO PURE CHEMICAL INDUSTRIES, LTD.) for 1 minute. Further, this was immersed in a 
0.5% aqueous solution of polyacrylic ackl (Julimer AC10P manufactured by Nippon Junyaku K. K.. number average 

30 molecular weight: 5 x 10^) for 1 minute, and thereafter made stand vertically and air-ciied at room temperature for 24 
hours to obtain a heat-sensitive, lithoprinting, original plate. The thlckneee of ttie fydrophOic polymer thin film layer was 

0. 2 ^m. incidentally, the thickness of the hydrophilic polymer thin fDm layer was determined from the difference in thick- 
ness between the heat-sensitive, littioprinting material arxj ttie heat-sensitive, lithoprinting, original plate as measured 
by a film ttiickness measuring machine f KEITARO* manufactured by KabushiW Kaisha Seiko). 

35 

(3) Preparation of littioprinting plate and printing 

[0097] A printing inrege was thermafly printed on the heat-sensitive, lithoprinting, original plate prepared in (2) stowe 
by means of a printing apparatus mounting 1 W semiconductor laser device connected wifli an electronic composing 

40 apparatus ard the whole surface of tiie plate was inadiated at a rate of 6 J/cm^ by a cheniicallam^ 

jected to trimming and mounted on an offset press (HAMADA61 1XL manufactured by Hamada Insatsu Kikai K. K.) and 
wood-free paper was subjected to printing ttiereby (ttte ink used was GEOS-G manufactured by DAINIPPON INK AND 
CHEMICALS, INC. and as ttie wetting water, a 100-time dilution of EU-3 manufactured by Fiji Photo Film Co.. Ltd. was 
used). Even after printing 20.000 copies; scumming was not found and ttie inrege area was also prvited clearly. The 

46 paper reflection densities of ttie non-image area before arxi after the printing were measured by a reflection densitonv 
eter (DM400 manufactured by DAINIPPON SCREEN MFa CO.. LTD.) to find that ttie different between ttie two (AOD) 
was 0.00. and no scumming was confirmed visually Moreover, the reflection density (OD) in the solid image area was 
1 .2. In addition, no peel of ttie heat<«ensttive layer was observed. These results are shown in Table 1 . 

so E)fflffiple^ 

[0098] The preparatnn of a printing plate and ttie print evaluation were conducted in the same manner as in Example 

1. except that a polyacrylamkle (number average molecular weight: 3 x 10^ was substituted for ttie polyacrylic acid 
(ACIOMP) of Example 1 . The results are shown in Table 1 . In addition, the ttiickness of ttie heat-sensitive, littioprinting 

55 material was 4.5 |im and the thickness off the hydrophflic polymer thin film layer was 0.2 pm. 
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ExamDte3 

[0099] The preparation of a printing plate and the print evaluation were conducted In the same nianner as in Example 
1 . except that zirconium acetate was sut>stituted for the stannic chloride pentahydrate of Exanrple 1 . The results are 
5 shown in Table 1. Moreover, the thickness of the heat-sensitive, lithoprinting material was 4.3 (un and the thickness of 
the hydrophilic polymer thin film layer was 0.2 pm, 

^^WVa^ 4 

10 [01 00] The preparation of a printing plate and the print evaluation were conducted In the same manner as in Example 
1 . except that f enic sulfate was sutKtituted for the stannic chloride pentahydrate of Example 1 . The results are shown 
in Table 1. Moreover, the thickness of the heal-sensitive, lithoprinting nnaterial was 4.2 ^m and the thictaiess of the 
hydrophilic polymer thin film layer was 0.2 }im. 

IS Example 5 

(1) Synthesis of hydrophilic binder polymer 

[0101] In a separable flask were placed 248.5 parts of acrylic ackl and 2,000 parts of toluene after metering, and 
20 thereto was ^adualty added dropwise a 8olutk)n of 2.49 parts of azobisiscbutyronitrile (referred to hereinafter as AIBN) 
in 24.9 parts of toluene with stirring at room temperature. Thereafter, the reactkyi mixture was heated to 60^0 and 
stin^ed for 3 hours. The polymer produced and precipitated was filtered and washed with about 2 liters of toluene, sub- 
stantially dried at 80"* and thereafter further dried in vacuo until the weight became constant to obtain 235 parts of a 
primary polymer (the numt)er average nralecular weight according to the QPC method: 6 x 10^). Subsequently, in a sep- 
25 arable flask. 35.5 parts of the primary polymer was (f ssolved in 355 parts of distilled water. While dried air was intro- 
duced into the flask, a solutton consisting of 2.84 parts of gtyddyl methacrylate. 0.1 part of 2.6-di-5-butyl-p-cresol 
(referred to hereinafter as BHT) and 1 part of triethylbenzylammonium chloride was added from a dropping funnel to 
the flask over 30 minutes while the contents of the flask were stirred. After completton of the addition, the temperahire 
was grac&iaOy elevated and stinlng was conducted at 80°C for 1 hour. At this time, the desired acid value was reached. 
30 The contents were cooled, the polymer was isolated in acetone and then the polymer was crumpled and washed. 
Thereafter, the polymer was dried in vacuo at room temperature to obtain a polymer having an addition-polymerizable 
unsaturated group (the proportton of the additk)n-polymerizable unsaturated group introduced was 2.2% as measured 
by the NMR method). 

35 (2) PrepafBtion of heat-sensitive, lithoprinting, original plate 

[0102] In the same manner as in Exanrple 1 . an aluminum plate (thidviess: 0.24 cm. 310 nrvn x 458 mm) which had 
been sut)jected to anodic oxidation was coated by a bar coater (Rod Ho. 16) with a dope prepared by blending 20.0 
parts of a 10% aqueous solutkwi of the hydrophSic binder polymer synthesized in (1) atx»re, 80.0 parts of the microen- 

40 capsulated oleophilic component prepared in Example 1 (1 ), 300 parts of a 3% by weic^ aqueous solution of propylene 
glycol alginate (DUCK LOID LP ntanufactured by KIBUN POOD CHEMIPA CO., LTD.) and 1 part of a 2% aqueous solu- 
tion of (2*acrytoytoxyethyi)(4-benzoylbenzy})dimethytammonium bromide and then the coated plate was air-dried at 
room temperature overnight to obtain a heat-sensitive, lithoprinting material. The thickness of the heat-sensitive, litho- 
printing material was 4.1 ^m. Siiisequentiy. this plate was immersed in 1.5 liters of a 5% aqueous solution of stannic 

4S chk}ride pentahyc^ate (manufactured by Tokyo Kasei K. K.) for 3 mirutes and then washed with 1 liter of purified water 
(manufactured by WAKO PURE CHEMICAL INDUSTRIES. LTD.) for 1 minute. Purther. this was immersed in a 0.5% 
aqueous solution of a polyacrylic ackS (Julimer AC10P manufoctured by Nippon Junyalu K. K.) fbr 1 minute, and then 
made stand vertically and atr-dried as such at room temperature fbr 24 hours to prepare a heat-sensitive, lithoprinting, 
original plate. The tiilckness of the hydrophlDc polymer thin film layer was 0.2 \an. 

so 

(3) Preparation of lithoprinting plate and printing 

[01 03] Using the lithoprinting material prepared in (2) above and in the same manner as in Example 1 . the preparation 
of a lithoprinting plate and ttie print evaluation were conducted. The results are shown in Table 1 . 

55 

Example 6 

[0104] In the same manner as in Example 5. except that a polyacrytc acxi (AC10MP. th vunhef average molecular 
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weight 8 x 10^ was substituted for the pdyacrytic ackl (AClOP) of Example 5. the preparation of a printing plate and 
the print evaluation were conducted. The results are shown in Table 1. Maeover, the thickness of the heat-sensitive, 
lithoprinting material was 4.3 pm and the thickness of the hydrophilic potynner thin f im layer was 0.3 \im. 

s Example 7 

[0105] In the same manner as in Example 5. except that a polyacrylamide (number average molecular weight 1 x 
10^) was substituted for the polyacrylic ackJ (AC1 OP) of Example 5, the preparation of a printing plate and tiie print eval- 
uation were conducted. The results are shown in Table 1. Moreover, the thnkness of the heat-sensitive, lithoprinting 
10 material was 4.2 pm and the thidoiess of the hydraphSic polymer thin film layer was 0.3 \im. 

Examples 

(0106] In the same manner as in Example 5, except that a poiyallylan^ne (number average molecular weight: 1 x 1 o^) 
IS was substituted for the polyacrylic add (AC10P) of Example 5, the preparation of a printing plate and the print evalua- 
tion were conducted. The results obtained are shown in Table 1 . Moreover, the thickness of the heat-sensitive. littYoprint- 
ing material was 4.3 pm and the thictoiess of the hydrophilic polymer thin film layer was 0.2 (im. 

Example 9 

20 

(1) Preparation of heat-sensitive lithoprinting material 

[0107] In tfie same manner as in Example 1 . an aluminum plate (thickness: 0.24 cm, 31 0 mm x 458 mm) which had 
been subjected to anodic oxidation was coated by a bar coater (Rod Na 16) with a dope prepared by blending 20.0 
25 parts of a 10% by weight aqueous solution of a polyacrylic add (Julimer AC1 OMP manufactured by Nippon Junyaku K. 
K.), 80.0 parts of the microencapsulated oleophilic component prepared in Example 1 (1) and 300 parts of a 3% by 
weight aqueous solution of propylene glycol alginate (DUCK LOID LF manufactured by KIBUN FOOD CHEMIFA CO., 
LTD.) and air-dried at room temperature overnight The thickness of ttie heat-sensitive, lithoprinting material was 42 
^m. 

30 

(2) Preparation of litiioprinting plate and print evaluation 

[0108] A printing image was thennally printed on the heat-eensitive. tithopriming material prepared in (l) above by 
means of a printing apparatus mounting 1 W semioonductar laser device connected wtth an electronic composing 

3S apparatus and ttie whole surface of the plate was inadlated at a rate of 6 J/cm? by a chemical lamp. Suteequentfy. ttiis 
plate was immersed in 1.5 Gters of a 5% aqueous solution of stannic chloride pentahydrate (manufactured by Tokyo 
Kasei K. K.) for 3 minutes and then washed witfi 1 liter of purified water (manufactured by WAKO PURE CHEMICAL 
INDUSTRIES, LTD.) for 1 minute. Further, this was immersed in a 0.5% aqueous solutkxi of a polyacrylic add (Julimer 
AC10P manufactured by Nippon Junyaku K. K.) for 1 minute, then made stand vertically and air-dried as such at room 

40 temperature for 24 hours to prepare a lithoprinting plate. The thickness of the hydrophilic polymer thin film layer was 0.2 
iim. Using this, print evaluation was conducted in the same manner as in Example 1 . The results are shown in Table 1 . 



4s [0109] In the same manner as in Example 1 , except ttiat the immersion in a 5% aqueous solution of stannic chloride 
pentahydrate. the water-washing, the immersion in an aqueous solution of a polyacrylic add (AC10P) and the drying 
were not conducted, the coating, plate-making and printing were conducted. The thickness of the heat-sensitive, litho- 
printing plate was 4.1 iim. As a result when about 100 copies were printed, such a phenonrtenon that the coated layer 
was peeled was obsen/ed. The results are shown in lirislel. 

so 

Conparative Example 2 

[01 10] In ttie same manner as in Example 1 . except ttiat a 5% aqueous solution of sodium caitonate was substituted 
for tiie 5% aqueous solution of stannic chtoride pentahydrate. ttie coating, plate-making and printing were conducted. 
55 The ttiidoiess of the heat-sensitive, lithoprinting material was 4.2 ^ and the thickness of ttie hydrophilic polymer ttiin 
film layer was 0.2 iim. As a result when about 100 copies were printed, such a phenomenon that ttie coated layer was 
peeled was observed. The results are shewn In Table 1 . 
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Table 1 



5 




Degree of contamination in 
non-image area 


Solid image density 


Peel of coating film 




Example 


1 


AODsK).00. VisuaOy no con- 
tamination 


0Da1.2 


None 


W 




2 


AOD^o.OO. Visually no con- 
tamination 


0D»1.2 


None 






3 


aO0=0.00, VisuaOy no con- 
tamination 


0Ds1.2 


None 


IS 




4 


aODsO.OO, VisuaDy no con- 
tamination 


0Da1.2 


None 






5 


aODsO.OO, VisuaOy no con- 
tamination 


OD-1.2 


None 


20 




6 


aODsO.OO, VisuaDy no con* 
taminsdion 


OD-1.2 


None 






7 


aOOsO.OO. VisuaOy no con- 
tamination 


0Ds1.2 


None 


25 




8 


AODsO.OO* VisuaOy no con- 
tamination 


OD-1.2 


None 






9 


aODsO.OO, VisuaOy no con- 
tamination 


OD-12 


None 




Comparative Example 


1 






Whole surface was peeled. 


30 




2 






Whole surlace was peeled. 



INDUSTRIAL APPUCABILITY 

3S [01 11 ] In this Invention, the hydrophilic txnder polymer in a hydropNiic layer is three^dimensionally cross-Gnkad by the 
strong interaction between a polyvalent metal ion and the l^is base portion in the binder polymer, so that a lithoprint- 
Ing plate which causae llttie scumming and a lithoprinting, original plate capable of producing the same can be provided. 
The heat-sensitive, lithoprinting, original plate of this invention does not require development in the plate-making proc- 
ess of this invention because the non-image area of the original plate is mainly formed of a hydrophilic polymer, and 

40 therefore, such procedures as control of developer and disposal of waste liquid are not necessary and it becomes pos- 
sUe to aim for worldng efficiency and cost reduction. Moreover, the plate-making apparatus can be made compact and 
the apparatus cost can be designed to be low. and hence, this invention is very useful in industry. 

Claims 

45 

1. A lithoprinting plate comprising a sifiport and a recorcfing layer which comprises a polyvalent metal ion and a 
hydrophitic binder polymer having a Lewis base portion containing nitrogen, oxygen or siifur and which has an ole- 
ophiGc image area and a hydrophilic non-image area printed in a tiiermal mode, wherein the hydrophilic birvjer pol- 
ymer in the hydrophilic non-image area is ttiree-dimensionany cross-linked by the interaction between the 

so polyvalent metal Ion and the Lewis base portton. 

2. A process for producing the lithoprinting plate according to Claim 1 , which comprises printing in a thermal mode, a 
heat-sensitive, lithoprinting, original plate conprising a support and a hydrophific layer which comprisas fine parti- 
cles to be converted to an image area by heating and a hydrophilic binder polymer containing a polyvalent metal 

55 k)n and having a Lewis base portion containing nitrogen, oxygen or sulfur, wherein the above hydrophOic binder pol- 
ymer is three^limensionally cross-linked by the Interaction between the polyvalent metal ion and the Lewis base 
portion, to fbrm an oleophUic image area in the hydrophlGc layer. 
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3. A heat-sensitive, lithoprinting, original plate comprising a sif^port and a hydrophilic layer which comprises fine par- 
ticles to be converted to an image area by heating and a hydrophilic binder polymer containing a polyvalent metal 
i n and having a Lewis base portion containing nitrogen, oxygen or sulfur, wherein the above hydrophilic binder pol- 
ymer is three-dimensionally cross-linked by the interaction between the above polyvalent metal ion and the above 

5 Lewis base portion. 

4. The heat-sensitive, lithoprinting, original plate according to Claim 3. wherein the hydrophilic binder polymer has a 
functional group which chemically bonds with the fine particle corrponent and the fine particle component has a 
functional group wtiich chemicaDy bonds with the above hydrophilic binder polymer. 

10 

5. The heat^ensitive. lithoprinting, original plate according to Claim 3 or 4, wherein the fine particles are of a micro- 
encapsulated oleophilic material. 

6. The heat-sensitive, lithoprinting, original plate according to Claim 3, 4 or 5, which has a hydrophilic polymer thin film 
IS layer on the surface of the hydrophilic layer. 

7. The heat-sensitive, lithoprinting, original plate according to Claim 3. 4. 5 or 6, wherein the polyvalent metal ion is at 
least one member selected from the group consisting of magnesium ion, aluminum ion, calcium ion. titanium ion, 
ferrous ion, cobalt ion. copper ton, strontium ion, zbconium ion, stannous ion. stannic ion and lead ion. 

20 

8. The heat-sensitive, lithoprinting, original plate according to Claim 3, 4, 5, 6 or 7, wherein the Lewis base portion 
containing nitrogen, oxygen or sulfur Is at least one member selected from the group consisting of amino 7014), 
monoalkytamino group, dialkylamino group, trialkylamino groif). isoureido grotfx isothioureido group, imidazolyl 
group, imino group, ureido group, epiimino group, ureylene group, oxamoyl groups oxalo group, oxaloaceto group, 

25 caitazoyl group, caibazolyl grouf). cart>anrK3yt groups caitx»yl group, carboxylato group, cartxxmidoyi group, car- 
bonohydrazido groip. quinolyl group, guanidino group, suttamoyi group, suffinamoyi grotp. suifoamino group, sem- 
icarisazido group, semicartsazono group, thioureido groups thiocarbamoyi group, triazano group, triazeno groip. 
hydrazino group, hydrazo group, hydrazorx) group, hydroxyamino group, hydroxyimino group, nitrogen-containing 
heterocycGc ring, formamido group, formimidoyl group. 3-morphollnyl groip and morpholino group. 

30 

9. The heat-sensitive, lithoprinting, original plate accordffig to Claim 3. 4. 5. 6. 7 or 8. wherein the hydrophilic binder 
polymer is at least one member selected from the group consisting of a polymer which is composed of cartx)n-car- 
bon bonds or composed of carbon atoms or carlx)n-caibon bonds connected with at least one hetero atom 
selected from the group consisting of oxygen, nitrogen, sulfur and phosphor and which has in its polymer staicture 

35 a Lewis base portion containing nitrogen, oxygen or sulfur which can interact or has interacted wHh the polyvalent 
metal ion; and this Lewis base portion-containing polymer which further contains in its polymer structure at least 
one hydrophilic, functional groip selected from the groip consisting of phosphoric add group, sulfonic add grau^ 
or their salts, hydrcxyl group and pofyoxyettiylene group. 

40 10. The heat-sensitive, lithoprinting, original plate according to Claim 6. 7. 8 or 9, wherein the polymer used in the 
hydrophilic polymer thin f Om layer is at least one member selected from the group consistuig of a polymer which is 
composed of carbon atoms or cart>on-cart>on bonds connected with at least one hetero atom selected from the 
group consisting of oxygen, nitrogen, sulfur and phosphor; a polymer wtiich is composed of cart)on-cartx)n bonds 
or composed of caitx)n atone or cartxDn-carbon bonds connected with at least one hetero atom selected from ttie 
45 group consisting of oxygen, nitrogen, sulfur and phosphor and which contains in its structure at least one 
hydrophlc, functional group selected from the group consisting of phosphoric add group, sulfonic add groiip or 
their sails, hydroxyl group and polyoxyethylene groip: a polymer which is conposed of carbon-caitMn bonds ot 
composed of cartxxi atoms or caibon-caitxm bonds connected with at least one hetero atom selected from the 
group consisting of oxygen, nitrogen, sulfur and phosphor and which has in its structure a Lewis base portion con- 
st? taining nitrogen, oxygen or sulfur; and this Lewis base portion-containing polymer which further contains in its 
structure at least one hydrophilic. functional group selected from tfie group consisting of phosphoric acid group, sul- 
fonic add group or their salts, hydroxyl group and polyoxyethylene group. 

11. The heat-sensitive, lithoprinting, original plate according to Qaim 3. 4. 5, 6. 7, 8, 9 or 10. wherein the hydrophilic 
55 binder polymer is a polymer synthesized using monomers comprising at least one member selected from ttie group 
consisting of (m6th)acry1ic acid, itaconic add and their altalt metal or amine salts, (meth)acrytamide. N-monometh- 
ylol(meth)aaytamide. N-dimethylol(m6th)aaylam)de, allylamtne and their mineral acid salts, and the polyvalent 
metal ion is at least one member selected from the group consisting of ferrous ion. zirconium ion and stannic ion. 
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12. The heat-sensitive, lithoprinting, original plat according to Claim 6. 7. 8. 9. 1 0 or 1 1 . wherein the polymer used in 
the hydrophiiic polymer thin film layer is a polymer synthesized using at least one member selected from the group 
consisting of (meth)acryGc acid, itaconic acid and their alkali metai or amine salts, (meth)aaylamide. N-monometh- 
ylol(meth)acrytamide, NMiim6thytol(meth)acrylamide, allylamine and their mineral acid salts, vinylsutfonic acid, 2- 

5 acrylamido-2-methytpropanesulfbnic acid and their alkali metal or amine salts, 2-sulfbethyl methacrytate, potyox- 
yethylen glycol mono(m6th)acrylate and acid phosphaxypolyoxyethylene glycol mono(meth)acrylatd. 

13. A process for producing the lithoprinting plate according to Claim 1 which comprises subjecting to printing in a ther- 
mal mode a heat-sensitive, lithoprinting material comprising a support and a hydrophilic layer containing fine parti- 

10 des which are converted to an image area by heating and an noncross-linked binder polymer having a Lewis base 
portion containing nitrogen, oxygen or sulfur to fonm an oleophilic image area; thereafter three-dimensionally cross- 
OnMng the hydrophilic binder polymer in the non-image area by the Interaction between the polyvalent metal ion fed 
from the exterior and the above Lewis t>ase portion. 

rs 14. A heat-sensitive, lithoprinting material which comprises a support and a hydrophific layer containing a hydrophilic 
binder polymer and fine particles which are converted to an image area by heat, wherein the hydrophilic binder pol- 
ymer is an noncross-linkad, hydrophilic bMer polymer having a Lewis base portion containing nitrogen, oxygen or 
sulfur. 

20 15. The heat-sensitive, lithoprinting material aocordng to Claim 1 4, wheran the hydrophilic binder polymer has a tunc* 
tional group which chemically bonds with the fine particle component and the fine particle component has a func- 
tional group whk:h chemically bonds with the above hydropNIic bind^ polymer. 

16. The heat-sensftive lithoprinting material according to Claim 14 or 15, wherein the fine particles are of microencap- 
25 sulated oleophilic materials. 

17. The heat-sensitive. llthoprMng material according to Claim 14, 15 or 16, wherein the Lewis base portton contain- 
ing nitrogen, oxygen or sulfur Is at least one member selected from the group consisting of amino group, 
monoalkytanino group, dialkylamino groups triaOcylamino groi4>, isourekto group, isothloureido grotp, imidazolyl 

30 group, imino groupt ureido group, epiimino group, ureylene groi4). oxamoyt group, oxalo group, oxaloaceto group, 
cartxuoyl group. cart>azolyl groi4>. cartxunoyl grou^ cartx)xyl group, carboxytato groijp. caitx)imidoyl groups car- 
bonohydrazido group, quinolyl groip, guanidino groyp^ suttanioyl group, sufinamoyi group, suHoamino groups sem- 
IcartNUido group, senticarfoazono group, thkxireido groip, thiocartMunoyt groiix triazano group, triazeno group, 
hydrazine group, hydrazono group, hydroxyamino group, hydroxyimino group, nitrogen-containing, heterocyclic 

35 ring, fbrmamido group, formimidoyi group. 3-nf)orphofiny1 group and morphdino group. 

18. The heat-sensitive, lithoprinting material according to Claim 14, 15, 16 or 17. wherein the hydropNIic binder poly- 
mer is at least one member selected from the group consisting of a polymer wttich is composed of cart>on-cait>on 
bonds or composed of cartxm atons or cart)on-caibon bonds connected with at least one hetero atom selected 

40 from the group consisting of oxygen, nitrogen, sulfur and phosphor and which has in its polymer structure a Lewis 
base portion containing nitrogea oxygen or sulfur wNch portwn can interact or has interacted with the polyvalent 
metal ion; and tNs Lewis base portion-containing polymer which further contains in its polymer structure at least 
one hydrophilic functional groip selected from the group corsisting of phosphoric add group. suHbnic add group 
or their salts, hyctocyl groqs and polyoxyethyiena 

45 

19. The heat-sensitive, lithoprinting material according to Claim 14. 15. 16. 17 or 18. wherein the polymer used in the 
hydrophiBcpoiynmthffifSm layer is at least one nramber selected from the group consisting of a polymer which is 
composed of cartm atoms or cafbon-cartx)n bonds connected with at least one hetero atom selected from the 
group consisting of oxygen, nitrogen, sulfur and phosphor; a polymer which is composed of carbon-cartxsn bonds 

so orcomposedof cartxsn atoms or cartx)n-caitx)n bonds connect with at least one hetero a^ 

group consisting oxygen, nitrogen, sulfur and phosphor and which has in its structure at least one hydrophilic, func- 
tnnal group selected from the group cor«isting of phosphoric add group, sulfonic add group or their salts, hydroxyl 
group and polyoxyethylene group: a polymer which is composed of cart>on-caitx)n bonds or conposed of caitx)n 
atoms or caitx)n-cariMn bonds connected with at least one hetero atom selected from the group consisting of oxy- 

55 gen, nitrogen, sulfur and phosphor and which has in its structure a Lewis base portion containing nitrogen, oxygen 
or sulfur: and this Lewis base portion-containing polymer which further has in its structure at least one hydropNIic. 
functional group selected from the group consisting of phosphoric add groups sulfonic add group or thdr salts, 
hydroxyl groif) and pdyoxyethylene group. 
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20. The heat-sensitive, lithoprinting nuiterial according to Claim U. 15. 16. 17. 16 or 19, wherein the hydrophilic binder 
polymer is a polymer synthesized using monomers comprising at least one menrt>er selected from the grotp con- 
sisting of (meth)acryiic acid, itaconic acid and their alkali metal or amine salts, (meth)acrytamide, N-monomethy- 
lol(m6th)acry{amide, N<limethy1ol(meth)acrylamide and allylamine and its mineral acid salts. 

21. The heat-sensitive, lithoprinting material according to Claim 17. 18. 19 or 20, wherein the polymer used in the 
hydrophiGc polymer thin film layer is a polymer synthesized using at least one member selected from the group con- 
sisting of (meth]acrylic acid, Hacorec acid and their alkali metal or amine salts, (meth)acrylanide. N-monomethy- 
lol(meth]acry1amide, N-dimethytol(m6th)acrylamide. allylamine and its mineral acid salts, vinylsutfonic acid. 2- 
acrylamido-2-methytpropanesulfbnic acid, and their alkali metal or amine salts and 2-6uffbethyi methacrylate. poly- 
Qxyethyfene glycol nrx)no(meth)acrylate and add phosphoxypolyoxyethylene glycol mono(m6th)acrylate. 
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